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ABSTRACT
The In v es tig a tio n  a ttem p ts  to  id en tify  determ inan ts of the  
p r ic e -e a rn in g s  ra tio  o f in d u s tr ia l co rp o ra tio n s . It is  an  em pirical 
study  w hich a p p lie s  m ultip le  re g re ss io n  a n a ly s is  to  d a ta  for a 
sam ple of 80 firm s. The sam ple is  rep re se n ta tiv e  of co rpora tions 
lis te d  on th e  New York S tock Exchange and  c la s s if ie d  in  th e  
In d u s tr ia l s e c to r .
The study  se e k s  to  ex tend  prior re se a rc h  by (1) exam ining 
re la tiv e ly  short-term  ch an g es in  th e  P-E r a t io s , (2) focusing  on a 
tim e s e r ie s  re la tio n , and (3) incorporating  se v e ra l new v a r ia b le s .
The model m akes th e  h y p o th esis  th a t th e  d is trib u tio n  o f p r ic e -  
earn ing  s ra tio s  is  lo g -n o rm al. F urther, i t  is  h y po thesized  th a t the 
g enera l lev e l of P-E ra tio s  i s  determ ined  by th e  econom ic env iron­
ment and th a t d isp e rs io n  of firm s w ith in  the  d is trib u tio n  is  d e te r­
mined by c h a ra c te r is tic s  of th e  firm and  by ce rta in  te c h n ic a l 
a s p e c ts  of trad ing  in  i t s  s h a re s .  Real v a ria b le s  exam ined in  the  
a n a ly s is  are c la s s if ie d  a s  fo llo w s.
Environm ental: sh o rt-te rm  in te re s t  r a te ,  the  Federal R eserve 
Board Index of In d u s tr ia l P roduction , and  Barron's C onfidence Index .
Fundam ental: m easu res of lo n g - and sho rt-term  growth in 
ea rn in g s , s ta b ili ty  o f e a rn in g s , and d iv idend  c h a ra c te r is t ic s .
x
S tru c tu ra l: s iz e  of a s s e t s ,  le v e rag e , and retu rn  on book v a lu e  
of e q u ity .
T ech n ica l: v a r ia b le s  re la tin g  to  a c tiv ity  of in s t itu tio n a l 
In v e s to rs , tra n sa c tio n s  of in s id e r s ,  sho rt in te r e s t ,  and  p rice  of 
shares re la tiv e  to  p rev ious peak  le v e ls  and  re la tiv e  to  th e  Dow Jones 
In d u s tr ia l A verage.
The m odel in co rp o ra te s  dummy v a r ia b le s  to  in d ic a te  re c e n t tren d  in  
ea rn in g s  and to  id en tify  s tra ta  e s ta b lis h e d  w ith in  th e  sam p le .
S even  m onths during th e  1962-1966 period w ere s e le c te d  to  
t e s t  th e  m odel under a v a rie ty  of m arket c o n d itio n s . T hese  m onths 
a re  January  1962, O ctober 1962, July 1963, July 1964, Ju ly  1965, 
January  1966, and O ctober 1966. Sam ple d a ta  for th e s e  m onths 
w ere com bined to  y ie ld  a  re g re ss io n  eq u a tio n  a p p lic a b le  to  th e  tim e 
p e rio d . In a se p a ra te  a n a ly s is  o f g en e ra l lev e l of p r ic e -e a m in g s  
ra tio s  an  a d d itio n a l sev en  s e ts  of d a ta  w ere u s e d , correspond ing  
to  the  th ird  month prior to  e ach  c ro s s - s e c t io n .
C o n c lu sio n s of th e  In v e s tig a tio n  a re :
1 . The d is trib u tio n  o f p r ic e -e a m in g s  ra tio s  of N Y SE-listed 
in d u s tr ia l  co rp o ra tio n s i s  lo g -n o rm al, having a  m ean v a lu e  w hich  
v a r ie s  over tim e but a  c o n s ta n t v a r ia n c e .
2 . A pproxim ately 67 p ercen t of th e  v a ria tio n  in  m ean v a lu e  
of th e  d is tr ib u tio n  i s  ex p la in ed  by sho rt-te rm  in te re s t  ra te  and  a 
le a d - tim e -a d ju s te d  v a lu e  of B arron 's C onfidence In d ex .
xi
3 , A pproxim ately  72 p e rcen t o f th e  v a r ia tio n  in  p r ic e -e a m in g s  
ra t io s  for sam ple  firm s o v e r th e  tim e period  i s  e x p la in e d  by sh o r t­
term  in te re s t  r a te ,  a  s e t  of tw e lv e  o b se rv a b le  in te rn a l c h a ra c te r is t ic s  
o f th e  firm , tw o  dummy v a r ia b le s ,  an d  a  lag g ed  v a lu e  of th e  f irm 's  
P-E  r a t io .
In te rn a l v a r ia b le s  o f th e  la t te r  eq u a tio n  in c lu d e  a l l  of th e  
m e a su re s  l is te d  in  th e  fu n d am en ta l c a te g o ry . A lso  in c lu d ed  a re  
m e asu re s  of le v e rag e  an d  re tu rn -o n -e q u ity  in  th e  s tru c tu ra l g ro u p , 
an d  th e  fo llow ing  v a r ia b le s  from th e  te c h n ic a l  ca teg o ry : sh o rt 
in te r e s t ,  ra tio  of cu rren t p r ic e  to  p rev ious p eak  p r ic e , an d  ch an g e  
in  re la t iv e  p rice  o f th e  s to c k  to  th e  Dow Jones In d u s tr ia l  A v erag e .
A dummy v a r ia b le  c a u s e s  ap p ro x im ate ly  a  s e v e n  p e rce n t 
red u c tio n  in  P-E ra tio  for firm s hav ing  p o s it iv e  re c e n t e a rn in g s  
g ro w th . T his r e s u l t  i s  in te rp re te d  to  r e f le c t  th e  o u t-o f -p h a s e  
re la tio n sh ip  b e tw een  c y c le s  of th e  P-E ra tio  an d  e a rn in g s . Firms 
in  th e  d ru g , e le c t ro n ic s ,  and  o ffic e  equ ipm ent in d u s t r ie s ,  th rough  
a  dummy v a r ia b le  a s s o c ia te d  w ith  th a t  s tra tu m , h av e  ap p ro x im ate ly  
fo u rteen  p e rcen t h ig h e r P-E ra tio  th a n  e s tim a te d  by th e  f in a n c ia l 
m e a su re s . The c o e ff ic ie n t of th e  lag g ed  v a lu e  of P-E  is  0 .6 0 4 ,  
in d ic a tin g  a h igh  d eg ree  of c o n tin u ity  over tim e fo r th e  P-E ra tio  
ap p ro p ria te  to  a  s p e c if ic  firm .
R e su lts  h av e  p o te n tia l a p p lic a tio n  to  d e c is io n -m a k in g  in  th e
f ie ld s  o f co rp o ra tio n  f in a n c e  and in v e s tm e n t p o rtfo lio  m anagem ent,
x ii
CHAPTER I
INTRODUCTION
S ig n if ic a n c e  o f th e  P rtc e -E a m in g s  R atio
The p ric e  of an  o w nersh ip  sh a re  In m ost A m erican co rp o ra tio n s  
i s  de te rm ined  d a i ly ,  e i th e r  in  an  a u c tio n  m arket or th rough  d e a le rs  in  
u n lis te d  s e c u r i t ie s  who h av e  a lm o st in s ta n ta n e o u s  in fo rm ationi
reg ard in g  th e  b id  an d  a s k e d  p r ic e s  th roughou t th e  n a tio n . P ric e s  
f lu c tu a te  o v er tim e fo r num erous r e a s o n s ,  one of th e  m ost im portan ti
*
o f w h ich  i s  th e  a c tu a l  o r p o te n tia l ea rn in g  pow er of th e  c o rp o ra tio n .
The in h e re n t re la tio n s h ip  b e tw een  m arket p rice  and ea rn in g s  
per sh a re  of co rp o ra te  s to c k ,  a lth o u g h  n o t co m p le te ly  u n d e rs to o d , 
h a s  m ade p r ic e -e a m in g s  ra tio  an  im portan t m easu re  to  in v e s tm e n t 
a n a ly s ts  and  to  co rp o ra tio n  m anagers a s  w e l l .  The P-E ra tio  i s  d eep ly  
ro o ted  in  th e  h is to ry  of common s to c k  in v e s tm e n t a n a ly s i s .*  But 
s in c e  ea rn in g s  a re  n o t th e  so le  d e te rm in an t of p r ic e , th e  ra t io  w ill 
f lu c tu a te  o ver tim e , th e  f lu c tu a tio n s  being  q u ite  la rg e  in  m any c a s e s .
M anagers o f co rp o ra tio n s  a re  a c u te ly  co n cern ed  w ith  th e  P-E 
ra tio  acco rd ed  by th e  m arket to  sh a re s  o f th e ir  co rp o ra tio n . The
*For ex am p le , s e e  s e c tio n s  d e a lin g  w ith  common s to c k  in ­
vestm ent in  B enjam in G raham  and  D av id  L . D odd , S ecu rity  A n a ly s is  
(F irs t e d itio n , New York: M cG raw -H ill Book C o . ,  1934).
1
2earn in g s m u ltip le , a s  th e  ra t io  of p rice  to  ea rn in g s w ill a l s o  be c a lle d
throughout th is  s tu d y , h a s  a  d ire c t re la tio n  to  th e  c o s t o f equ ity
c a p ita l to  th e  firm . C o s t o f eq u ity  c a p ita l ,  in  tu rn , is  th e  m ajor
com ponent of th e  o v e ra ll c o s t  of c a p i ta l ,  a  q u an tity  w hich  i s  cen tra l
2to  a l l  cu rren t th e o rie s  o f f in a n c ia l m anagem ent.
This s tu d y  a n a ly z e s  th e  fa c to rs  w hich In fluence  th e  p r ic e -  
ea m in g s  ra t io  of th e  s h a re s  of In d u s tr ia l co rpo ra tions l is te d  on th e  
New York S tock  E xch an g e . The p rin c ip a l o b je c tiv e  is  to  determ ine 
w hether s e le c te d  v a r ia b le s  can  ex p la in  ad eq u a te ly  th e  f lu c tu a tio n s  of 
th e  P-E ra tio  w h ich  a re  o b se rv ab le  for a sp e c if ic  firm  over tim e a s  w ell 
a s  th e  d iffe re n ce s  in  P -E  ra tio  w hich  e x is t  among firm s a t  a  g iven  point 
in  tim e .
V ariab les c h o se n  a s  th e o re tic a lly  im portant in  th e  determ ination  
a re  te s te d  em p irica lly  over th e  period  1962 through 1966. A rep re ­
se n ta tiv e  sam ple  of 80 firm s i s  u s e d . The v a r ia b le s  in c lu d e  m easu res 
of ( 1) ea rn in g s  h is to ry  and  d iv idend  po licy  of th e  firm , (2) i t s  f in an c ia l 
s tru c tu re  and  d eg ree  of r i s k ,  (3) te c h n ic a l a s p e c ts  of th e  m arket for i t s  
s h a re s ,  and (4) th e  g e n e ra l econom ic environm ent, in c lu d in g  in v e s to r
2A lthough d iffe re n t v iew s have been  tak en  w ith  re s p e c t to  
lev erag e  and  th e  c o s t  of eq u ity  c a p i ta l ,  th e s e  do not ch a llen g e  the 
im portan t ro le  of c o s t  of c a p ita l  in  e s ta b lish in g  f in an c ia l p o licy .
This re se a rc h  i s  concerned  w ith  lev erag e  only  to  th e  e x te n t th a t i t  
i s  one of many v a r ia b le s  bearing  on the  P-E ra tio .
3a tt i tu d e  tow ard  e q u i t ie s .  The s p e c if ic  v a r ia b le s  of th e  m odel a re
enum erated  in  a  la te r  s e c t io n  w h ich  o u tlin e s  th e  s tu d y .
N o tw ith s tan d in g  a  grow ing am ount o f re s e a rc h  in  th e  a re a  of
th is  s tu d y , th e re  i s  a  co n tin u in g  need  fo r a d d itio n a l know ledge and
u n d ers tan d in g  o f th e  r e la t iv e  in f lu en c e  of th e  m any a c tu a l  or p o te n tia l
d e te rm in an ts  o f th e  P -E  r a t io .  In  i t s  1964 rep o rt on  re s e a rc h  in  th e
c a p i ta l  m ark e ts  ( th e  E xp lo rato ry  C om m ittee o f th e  N a tio n a l Bureau of
Econom ic R e sea rch  in c lu d e d  w ith  th e s e  w ords d e te rm in an ts  o f s to c k
3p r ic e s  a s  one o f s e v e ra l  a r e a s  fo r fu tu re  in v e s t ig a t io n .
In  a d d itio n  to  b ring ing  th e  d a ta  and  a n a ly s is  of th e  
p ro je c ts  m en tioned  ab o v e  /a  l i s t  of s im ila r  re s e a rc h  n e e d e d /  
to  b ea r on  th e  d e te rm in a n ts  o f s to c k  p r ic e s ,  su ch  in te r re la te d  
em p iric a l an d  a n a ly t ic a l  in q u ir ie s  a s  th e  fo llow ing  w ould be 
re le v a n t a s  w e ll a s  im portan t in  th e ir  own rig h t: The r e la ­
t io n s h ip  b e tw een  s to c k  p r ic e s  and  econom ic a c tiv ity ; th e  
in f lu e n c e  o f th e  m oney su p p ly , w e a lth , an d  in te re s t  r a te s  on 
s to c k  p r ic e s ; th e  r e la t io n s h ip  b e tw een  r i s k ,  m a rk e ta b ility , 
an d  ra te  o f re tu rn ; th e  em p irica l r e la t io n s h ip s  b e tw een  
p ro f its ,  c a s h  f lo w , d iv id e n d s , and  s to c k  p r ic e s ; th e  u n d e r­
ly ing  re a s o n s  for d if fe re n tia l  r a te s  of d is c o u n t of fu tu re  
rev en u e  s tre a m s  by  d if fe re n t in v e s to r s ,  and  tre n d s  and 
c y c le s  th e re in ; tre n d s  an d  c y c le s  in  co rp o ra te  d e b t-e q u ity  
r a t io  by s e c to r s ,  an d  th e ir  in f lu e n c e  on s to c k  p r ic e s ; th e  
e f fe c ts  o f c h a n g e s  in  s to c k  p r ic e s  on  m ethods of co rp o ra te  
f in a n c e . Such a n  in q u iry  w ould no t only  augm ent our u n d er­
s ta n d in g  o f  th e  d e te rm in a n ts  of s to c k  p r ic e s ,  but w ould 
s im u lta n e o u s ly  c o n tr ib u te  an  em p irica l b a s e  re le v a n t to  th e  
growing th e o re t ic a l  l i te ra tu re  on th e  c o s t  of fu n d s , f in a n c ia l 
eco n o m ies  of s c a l e ,  co rp o ra te  c a p ita l  s tru c tu re , an d  re la te d  
m a tte rs  in  co rp o ra tio n  f in a n c e .
3
N a tio n a l Bureau o f E conom ic R e se a rc h , "R esearch  in  th e  C a p ita l 
M a rk e ts ,"  The Tournal o f  F in a n c e . XIX, Number 2 , P art 2: S upplem ent 
(M ay 1964), p . 17.
4The r e s u l t s  re p o rte d  h e re in  provide In s ig h t in to  som e o f  th e  
s p e c if ic  q u e s tio n s  r a is e d  by th e  C om m ittee . P a rtia l a n sw e rs  h av e  
a l s o  been  p rov ided  by p u b lish ed  re s e a rc h  fin d in g s  of o th e rs . How­
ev e r , no g e n e ra l e x p la n a tio n  o f th e  co m p lica ted  m echan ism  of s to c k  
p rice  d e te rm in a tio n  h a s  y e t  b een  a d v a n c e d .
Time V aria tion  in  P ric e /E a rn in g s
C o rp o ra tio n s w h o se  common s to c k s  com prise  th e  Dow Jones
In d u s tr ia l  A verage (DJIA) a re  dom inan t fa c to rs  in  a  w ide v a r ie ty  of
in d u s try  c la s s i f i c a t io n s .  A lthough th e  DJIA c o n s is ts  of on ly  th ir ty
i s s u e s ,  s h a re s  of th e  DJIA group a c c o u n te d  for 43 p e rcen t o f th e  m arket
v a lu e  of a l l  l i s te d  in d u s t r ia ls  (on th e  New York S tock Exchange) a t  
4
* y e a r-e n d  1965 .
I t seem s re a s o n a b le  to  e x p e c t ,  th e re fo re , th a t c h a n g es  in  v a lu e  
of th e  P-E ra tio  for th e  Dow Jo n es In d u s tr ia ls  c o rre la te s  h igh ly  w ith  
co rresp o n d in g  v a lu e s  fo r th e  e n tire  m ark e t. Figure 1 .1  in d ic a te s
% e w  York S tock  E xchange F ac t Book. 1966, p . 8 , show s 1229 
d o m estic  c o rp o ra tio n s  l i s t e d ,  w h o se  ag g reg a te  sh a re s  had  a  m arket 
v a lu e  of $519 b ill io n  a t  y e a r-e n d  1965. L is ted  s to c k s  in  th e  in d u s tr ia l  
s e c to r  to ta l le d  978 i s s u e s  an d  m arket v a lu e  of $398 b il l io n . The Dow 
Jones 30 s to c k s ,  w ith  a  com bined  m arket v h lu e  of $171 b ill io n  on th e  
sam e d a te ,  re p re s e n te d  33 p e rc e n t of th e  v a lu e  of a l l  common s to c k  
l is te d  on th e  NYSE, an d  43 p e rc e n t of th e  in d u s tr ia l  co m p o n en t.
^A verage p r ic e -e a m in g s  ra t io s  for th e  DJIA and th e  S tandard  & 
P o o r 's  5 0 0 -s to c k  co m p o site  in d ex  a re  g iv en  in  A ppendix A - l ,  for th e  
period  1 9 2 6 -1 9 6 0 . The c o rre la tio n  i s  n e a r -p e r fe c t ,  w ith  th e  Dow 
Jones v a lu e s  being  s lig h tly  h ig h e r in  k eep in g  w ith  th e  h ig h e r in v e s t­
m ent q u k lity  of i t s  com ponen t i s s u e s .
th e  an n u a l range of p r ic e -e a rn in g s  ra tio  for th e  DJIA for th e  tim e 
period  1937-1966 , The upper and low er P /E  v a lu e s  a re  b ased  on th e  
h igh  and low c lo s in g  p ric e s  of th e  DJIA during ea ch  y ea r and th e  
com posite  ea rn in g s for th a t y e a r .
Two im portant p o in ts  shou ld  be k ep t in  mind w ith re s p e c t to  
Figure 1 .1 .  F irs t, b ec au se  th e  m ultip le  i s  a ra tio  of cu rren t d o lla rs  
to  curren t d o lla rs , i t  i s  in d ep en d en t of ch an g es in  the  v a lu e  of m oney. 
The second  poin t i s  th a t  the  ra tio  may change in  re sp o n se  to  e ith e r  a 
change in  p rice  or e a rn in g s . T h u s, in  a  period  of econom ic re c e s s io n , 
in  w hich earn in g s are  lik e ly  to  fa ll  fa s te r  th an  p ric e s  (view ed on an  
an n u a l b a s is ) ,  th e  ra tio  ten d s  to  be h ig h . C o n v e rse ly , th e  ra tio  is  
low  w hen ea rn in g s a re  in c re a s in g  fa s te r  th an  p r ic e s .
The tim e p a tte rn  show n in  Figure 1 .1  fe a tu re s  m ajor f lu c tu a ­
tio n s  in  th e  ra tio . From a peak  of 2 6 .4  in  1938, th e  P /E  fe ll  to  a  low 
o f 6 .4  in  1950. The r is e  from 1950 to  th e  le v e l of 2 3 .0  in  1961 w as 
fa irly  s te a d y . S ince 1961, th e  trend  of th e  P-E ra tio  h a s  been  dow n­
w ard , n o tw ith stand ing  th e  fa c t th a t the  DJIA reach ed  an  a l l- t im e  high 
in  ea rly  1966.
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S ource: D ata  ta b u la te d  in  A ppendix A -2 .
The argum ent is  w e ll founded th a t  a  more m ean ingfu l r a t io ,  from 
th e  p o in t o f v iew  of in v e s tm e n t a n a ly s i s ,  i s  th a t  re la tin g  fu tu re  e a rn ­
in g s  to  cu rren t p r ic e . F igure 1 .2  i l lu s t r a te s  th e  b ehav io r of th e  ra tio  
c o n s tru c te d  from th e  a v e ra g e  p rice  in  e a c h  y e a r  (the m id -p o in t be tw een  
h igh  and  low  c lo s in g  p rice) and th e  a c tu a l  av e ra g e  ea rn in g s  for th e  
cu rren t y e a r  p lu s  four fu tu re  y e a r s .
The m o d ifica tio n  to  in c lu d e  fu tu re  e a rn in g s  w ould be e x p e c te d  
to  sm ooth th e  tra c e  of th e  ra tio  o v er tim e; th a t  i s , to  red u ce  bo th  th e  
am p litu d e  and  freq u en cy  of f lu c tu a tio n s . Figure 1 .2  show s a  h igh  
v a lu e  of th e  r a t io  of 1 5 .7  in  1937, a q u ite  s te a d y  d e c re a s e  to  a  v a lu e
7of 7 .0  in  1949, a  r is in g  tre n d  to  th e  p eak  o f 1 8 .1  in  1959 , an d  an  
a p p a re n t te n d e n cy  to  f a l l  th e re a f te r .
FIGURE 1 .2
DOW JONES INDUSTRIAL AVERAGE 
M ID-POINT PRICE/FUTURE (5-YEAR) EARNINGS
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20
2  10
19601940
S ource: D ata  ta b u la te d  in  A ppendix A-2
19501930
The im p lic a tio n  o f th e  d a ta  show n in  F igure 1 .2  i s  th a t  i t  i s  h ig h ly
u n lik e ly  th a t  an y  s im p le  h y p o th e s is  ab o u t th e  e x p e c ta tio n s  of in v e s to rs
w ith  r e s p e c t  to  fu tu re  e a rn in g s  w o u ld , by i t s e l f ,  e x p la in  v a r ia tio n s  in
th e  ra tio  of p rice  to  e a rn in g s . H en c e , o th e r o b se rv a b le  fa c to rs  m ust
com bine to  d e te rm in e  th e  r a t io .  This i s  th e  p rem ise  upon w h ich  p a s t
s tu d ie s  h av e  b een  u n d e rta k e n , and  s e v e ra l  im portan t co n trib u tin g
v a r ia b le s  h av e  b een  Id e n tif ie d  a s  a  r e s u l t .  T hese  s tu d ie s ,  h o w ev er,
h av e  p rov ided  on ly  p a r tia l  a n sw e rs  an d  have  ra is e d  a num ber of a d d i-
0
t io n a l  p ro b lem s.
®A rev iew  of s e le c te d  p rev io u s in v e s tig a tio n s  and  a  d is c u s s io n  
o f th e  m ajor p rob lem s i s  p re se n te d  in  C h ap te r  I I .
8S co p e  of th e  In v e s tig a tio n  
T his in v e s tig a tio n  i s  co n c e rn ed  p rim arily  w ith  th e  period  
from January  1962 th ro u g h  O c to b e r  1966 . I t  i s  r e s tr ic te d  to  common
J
s to c k s  w hich  h av e  b ee n  l i s t e d  c o n tin u o u s ly  on th e  New York S tock 
E xchange s in c e  y e a r -e n d  1 9 5 8 . The m ethod o f ap p ro ach  i s  m u ltip le  
re g re s s io n  a n a ly s is  o f th e  p r ic e -e a m in g s  ra t io  on a  num ber of in d e ­
p en d en t v a r ia b le s  a t  s e v e n  c r o s s - s e c t io n  d a te s  s e le c te d  w ith in  the 
tim e p e rio d . E fforts a re  m ade to  in c o rp o ra te  th e  c r o s s - s e c t io n  d a ta  
in to  a  s in g le  e q u a tio n  w h ich  i s  a p p lic a b le  to  th e  co m p le te  tim e p e rio d .
An Indus t r y - s t r a t i f ie d  random  sam p le  of 80 firm s w as  s e le c te d  
from 447 in d u s tr ia l  s to c k s  m ee tin g  th e  req u irem en t of co n tin u o u s 
NYSE l is t in g  and  o th e r m inor r e s t r ic t io n s  w h ich  a re  d is c u s s e d  fu lly  
in  C h ap te r V. E lem en ts  of th e  sam p le  w ere s e le c te d  in  ap p ro x im ate  
p roportion  to  th e  num ber of firm s in  e a c h  o f 21 in d u s try  c l a s s i f i c a ­
t io n s .  The sam p le  in c lu d e s  firm s h av in g  a  w ide ran g e  of s iz e  and  
im p o rtan ce  in  th e  to ta l i ty  o f A m erican  in d u s try  and  com m erce .
E igh teen  d is t in c t  v a r ia b le s  a re  s e le c te d  fo r th e  re g re s s io n  m odel 
on th e  b a s is  of th e ir  th e o re t ic a l  in f lu e n c e  on th e  p r ic e -e a rn in g s  r a t io .  
T h ese  In d ep en d en t v a r ia b le s  m ay be c la s s i f ie d  by th e ir  n a tu re  in to  four 
broad  c a te g o r ie s  — fu n d a m e n ta l, s t ru c tu ra l ,  te c h n ic a l ,  and  e x te rn a l 
(to  th e  firm ). In  a d d i t io n , a  num ber of q u a l i ta t iv e  (dummy) v a r ia b le s  
a re  in c lu d ed  in  th e  r e g re s s io n  m odel to  id e n tify  firm s w ith  r e s p e c t  to  
ea rn in g s  tren d  an d  broad  in d u s try  c l a s s i f ic a t io n .
This re se a rc h  exam ines re la tiv e ly  sh o rt-te rm  ch an g es in  th e  
ea rn in g s m u ltip lie r a s  w e ll a s  longer term  m ovem ents. There is  som e 
rea so n  to  b e lie v e , a s  i s  d is c u s s e d  in  C hap ter I I ,  th a t se v e ra l prior 
s tu d ie s  have been  to o  m acroscop ic  w ith  re s p e c t to tim e . In acco rd an ce  
w ith  th is  b e l ie f , th e  c ro s s - s e c t io n s  a re  m onths ra th e r th an  y e a rs .  
V alues of Independen t v a r ia b le s  are  b ased  e ith e r  on m onthly or 
q u a rte rly  d a ta .  In  som e c a s e s ,  th e  v a lu e s  re la te  to  th e  sp e c if ic  
month of the  c ro s s - s e c t io n ;  in  o th e rs , to  th e  h is to r ic a l  reco rd  prior 
to  th e  c ro s s - s e c t io n  d a te ,  w ith  th e  p a s t tim e period  depending  upon 
th e  n a tu re  of th e  v a r ia b le .
C ro s s - s e c t io n  m onths co rrespond  to  c r i t ic a l  p o in ts  in  th e  tim e 
p a th  of th e  P-E r a tio , u su a lly  being th e  m onth a f te r  th e  ra tio  for th e  
Dow Jones In d u s tr ia l A verage h as  in d ic a te d  a  maximum or a  minimum 
v a lu e . In  no c a s e ,  how ever, a re  th e  c ro s s - s e c t io n s  sp a ce d  more 
th a n  one y ea r ap a rt over th e  tim e s p a n . Figure 1 .3  show s th e  c ro s s -  
se c tio n  m onths of th e  stu d y  in  re la tio n  to  ea rn in g s y ie ld  on th e  DJIA 
s to c k s . The DJIA ea rn in g s  y ie ld  is  com puted from q u arte rly  c lo s in g  
p rice  and  com posite  ea rn in g s for th e  p rev ious 12 m onths. Earnings 
y ie ld  is  u se d  in  th is  in s ta n c e  in  order to  show a com parison  w ith  
sho rt term  in te re s t  r a te s ,  a s  m easured  by th e  y ie ld  on 9 1 -d ay  
T reasury  b i l l s .
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FIGURE 1 .3
CROSS-SECTION MONTHS OF THE STUDY IN 
RELATION TO EARNINGS YIELD ON DJIA AND 
TO YIELD ON 91-DAY TREASURY BILLS
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S ource: D a ta  ta b u la te d  in  A ppendix  A -3 .
The ra th e r  sh a rp  ch a n g es  in  p r ic e -e a m in g s  re la tio n s  o ver th e  
tim e period  show n ab o v e  sh o u ld  p rov ide an  a d e q u a te  t e s t  of th e  m odel 
d ev e lo p ed  to  ex p la in  su ch  c h a n g e s . V aria tion  in  th e  P-E m u ltip le  for 
in d iv id u a l firm s i s  more e r ra tic  th a n  th a t  o f th e  DJIA.^
7
For v a r ia tio n s  in  a  sam ple  o f 16 firm s, c h o se n  a t  random  from 
th e  sam e num ber of in d u s t r ie s ,  se e  A ppendix A -4 .
O u tlin e  of th e  W ork 
T h is d is s e r ta t io n  w ill p ro ceed  in  th e  fo llow ing  m anner.
C h a p te r  II p re s e n ts  a  sum m ary of s e le c te d  p rior re s e a rc h  in  a re a s  
r e la te d  to  th is  s tu d y . Com m ents on th e  lim ita tio n s  o f  th o s e  s tu d ie s  
a re  m ade fo llow ing  a rev iew  of th e ir  m ajor f in d in g s . The rem ain d er of 
th e  work c o n s is ts  o f d ev e lo p in g  an d  te s t in g  a  m odel for th e  d e te rm in a ­
tio n  of P-E r a t io s .
C h ap te r  III b eg in s  w ith  a  g e n e ra l d is c u s s io n  o f th e  underly ing  
b a s e s  of m u ltip le  r e g re s s io n  a n a ly s is  and  o th e r p o s tu la te s  on w hich  
th e  m odel i s  b a s e d .  Both th e  pow er and  th e  lim ita tio n s  of th e  m odel 
a re  e x h ib ite d . F undam ental an d  s tru c tu ra l  v a r ia b le s  a re  th e n  co n ­
s id e re d . F undam ental f in a n c ia l q u a n t i t ie s  r e la te  to  (1) grow th and  
s ta b i l i ty  of e a rn in g s  of th e  firm , (2) d iv id en d  y ie ld  o f s h a re s ,  and  
(3) e a rn in g s  re te n tio n  p o licy  e s ta b l is h e d  by co rp o ra te  m anagem en t. 
V ariab les in c lu d ed  in  th e  s tru c tu ra l  c a te g o ry  a re  (1) m agnitude of the 
f irm 's  a s s e t s ,  (2) p roportion  of d e b t in  i t s  c a p ita l  s tru c tu re , and  
(3) ra te  o f re tu rn  to  eq u ity  c a p i ta l .
C h ap te r IV ex p a n d s  th e  m odel to  in c lu d e  te c h n ic a l ,  en v iro n m en ta l, 
an d  q u a l i ta t iv e  m e a s u re s . In asm u ch  a s  on ly  lim ited  a tte n tio n  h a s  been  
g iv e n  in  p rio r s tu d ie s  to  v a r ia b le s  in  th e s e  c a te g o r ie s ,  in v e s tig a tio n  of 
th e ir  e f fe c ts  on th e  P-E ra tio  i s  c o n s id e re d  a m ajor in n o v a tio n . The 
group o f te c h n ic a l  v a r ia b le s  in c lu d e s  th e  fo llo w in g .
1 . sh a re s  he ld  by f in a n c ia l  in s t i tu t io n s .
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2 . sh o rt in te r e s t  ra t io  o f in d iv id u a l i s s u e s .
3 . n e t tr a n s a c tio n s  by in s i d e r s .
4 . ra t io  of cu rren t sh a re  p rice  to  p rev io u s  peak  p r ic e .
5 .  p rice  of s h a re s  r e la t iv e  to  th e  DJIA.
In  s e v e ra l  in s ta n c e s ,  th e  r a te  o f ch an g e  o f th e  ab o v e  q u a n t i t ie s ,  a s  
w e ll  a s  th e  b a s ic  v a lu e s ,  a re  a l s o  in c lu d ed  a s  e x p lan a to ry  v a r ia b le s  
o f  th e  m o d e l.
C h ap te r  IV a ls o  d e s c r ib e s  th e  ra th e r  e x te n s iv e  u s e  in  th e  m odel 
o f  dummy v a r ia b le s .  Such q u a l i ta t iv e  v a r ia b le s ,  h av in g  v a lu e s  of 
e i th e r  ze ro  or one d ep en d in g  upon  a  sp e c if ie d  c h a ra c te r i s t ic ,  se rv e  to  
s tra t ify  th e  sam p le  acco rd in g  to  s e le c te d  fe a tu re s  o f i t s  com ponent 
e le m e n ts .
F in a lly , th e  c h a p te r  p re s e n ts  th e  en v iro n m en ta l v a r ia b le s  co n ­
c e iv e d  to  de te rm in e  th e  a v e ra g e  le v e l o f P-E  r a t io s  a t  a sp e c if ie d  tim e . 
T h ese  m e asu res  c o n s is t  o f  (1) sh o rt- te rm  in te r e s t  r a te ,  (2) F ed era l 
R eserve Board Index  o f In d u s tr ia l  P ro d u c tio n , an d  (3) B arron 's  
C o n fid en ce  In d ex .
D esig n  of th e  sam p le  u s e d  in  th e  em p irica l p h a se  o f th e  s tu d y  
i s  d is c u s s e d  in  C h ap te r V. P re se n te d  in  th a t  c h a p te r  a re  th e  r e s t r ic ­
t io n s  p la c e d  on th e  u n iv e rse  of in d u s tr ia l  firm s from w h ich  th e  sam ple  
w as draw n ran d o m ly . A lso , C h a p te r  V in c lu d e s  d a ta  to  i l lu s t r a te  th e  
r e p re s e n ta tiv e  n a tu re  o f  th e  sam p le  u se d  in  th e  s tu d y .
C h ap te r VI i s  co n c e rn ed  w ith  p ro ced u res  u se d  to  c o l le c t  and  
p rep are  d a ta  for th e  r e g re s s io n  a n a ly s i s .  B ecause of th e  la rg e  q u an tity
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of d a ta  involved  in  th e  s tu d y , m ost p ro cessin g  w as ach iev ed  by u se  
of an  e le c tro n ic  com puter. G eneral o u tlin es  of the  sev era l com puter 
programs d ev e lo p ed  for th is  phase  are  inc luded  in C hapter VI.
R esu lts  of th e  em p irica l a n a ly se s  are  p resen ted  in C hapter VII. 
Em phasis is  p laced  on th e  s ta t is t ic a l  v a lid ity  of r e s u l ts .  The f irs t 
a n a ly s is  undertaken  co n cern s th e  natu re of th e  d is trib u tio n  of P-E 
r a t io s . Next i s  p resen ted  a g en era l reg re ss io n  equation  for th e  
determ ination  of th e  ea rn ings m ultip le for a l l  firms and for a l l  time 
c ro s s - s e c t io n s .  T hen, sp e c if ic  eq u a tio n s are  exam ined w hich re la te  
to  se le c te d  su b -sa m p le s .
C hap ter VIII p re se n ts  an  ev a lu a tio n  of th e  m odel, review ing 
th e  v a ria b le s  w hich  ap p ear to  determ ine th e  P-E ra tio  and th o se  
w hich th e  s tu d y  in d ic a te s  a re  no t s ig n if ic a n t. P o ten tia l ap p lica tio n  
of the  re s u lts  in  th e  f ie ld s  of corporation  finance  and investm ent 
portfo lio  m anagem ent i s  i l lu s tra te d  in  th a t chap ter a ls o .
C hap ter IX sum m arizes th e  in v e s tig a tio n  and s ta te s  the  major 
co n c lu sio n s derived  from th e  re se a rc h . The fin a l se c tio n  of the 
d is s e r ta tio n  i s  a s e le c te d  b ib liography of p u b lica tio n s re lev an t to  
th e  su b je c t, inc lud ing  so u rces  of d a ta . Supporting d a ta  of th e  s tu d y , 
inc lud ing  d e ta ile d  program s u sed  in  com puter p ro cessin g  of d a ta , 
are  con ta ined  in  the  A ppend ices.
CHAPTER II
REVIEW OF SELECTED PREVIOUS STUDIES
G en e ra l C h a ra c te r is t ic s  
T his c h a p te r  sum m arizes th e  fin d in g s  o f s ix  re s e a rc h  s tu d ie s  
p e rta in in g  to  fa c to rs  in flu en c in g  s to c k  p r ic e s , o r th e  re la te d  r a tio s  of 
e a rn in g s  and  p r ic e .  M u ltip le  re g re s s io n  a n a ly s is  i s  th e  m ajor te c h ­
n iq u e  em ployed in  th e  s tu d ie s  re v ie w e d . In  m ost c a s e s  th e  a n a ly s e s  
w ere  c r o s s - s e c t io n a l ,  co n c e n tra tin g  on  re la t io n s  e x is t in g  a t  a  g iven  
p o in t in  tim e , in  c o n tra s t  w ith  tim e s e r ie s  a n a ly s i s ,  w h ich  in v e s t ig a te s  
th e  dynam ics of re la t io n s h ip s  over tim e . A lthough som e in v e s tig a to rs  
c h o se  to  s tu d y  sh a re  p r ic e s ,  w h ile  o th e rs  s e le c te d  ea rn in g s  y ie ld  or 
o th e r  r a t io s , th e  d iffe re n ce  is  only  in  th e  p o in t of v iew  ta k e n  by th e  
r e s e a rc h e r .  G iven  a n  eq u a tio n  invo lv ing  e ith e r  p rice  o r a ra tio  of p rice  
and  e a rn in g s , a  tran sfo rm a tio n  ca n  be m ade to  e x p re s s  th e  re la tio n sh ip  
in  te rm s of th e  o th e r  m e a su re .*
S uppose  a  s tu d y  em ploys m ultip le  re g re s s io n  a n a ly s is  to  d e te r ­
m ine th e  c o n s ta n t c o e ff ic ie n ts  a n , a i ,  an d  a 2 of an  eq u a tio n  re la tin g  
m arke t p rice  P w ith  tw o f in a n c ia l v a r ia b le s  Xl and  X2 . Sam ple v a lu e s  
of P and  th e  X 's  a re  u se d  to  find  a n  eq u a tio n
P = ao  + a 1X1 + a 2X2
w hich  m in im izes th e  sum  of sq u ared  r e s id u a ls .  The problem  is  eq u iv a ­
le n t to  m aking a  re g re s s io n  of th e  form
4
P/E  — bg + a^ Z j + a 2Z2
in  w hich  E s ta n d s  for e a rn in g s  per s h a re , bQ = a o /E , Z j = X i/E , and 
Z2 = X 2/ E .  M o reo v er, s in c e  th e  e a rn in g s  m u ltip le  and ea rn in g s  y ie ld  
a re  r e c ip ro c a ls ,  e a c h  is  d e te rm in ed  by th e  o th e r .
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The s e v e ra l  p rev io u s  in v e s t ig a t io n s  a re  d is c u s s e d  in  ch rono ­
lo g ic a l  o rder an d  th e  c h a p te r  c o n c lu d e s  w ith  com m ents regard ing  
prob lem s r a is e d  by th e s e  s tu d i e s .
The M eader S tu d ie s
D uring th e  1 9 3 0 's ,  J .  W . M eader m ade s t a t i s t i c a l  a n a ly s e s  of
th e  r e la tio n s h ip s  am ong p r ic e ,  e a rn in g s , d iv id e n d s , w orking c a p i ta l ,
2
an d  book v a lu e  of s h a r e s .  T h is  w ork , w h ich  a p p e a rs  to  have  been  
am ong th e  e a r l ie s t  a t te m p ts  to  d e f in e  su c h  r e la t io n s h ip s ,  h a s  b een  
brought to  th e  a t te n t io n  o f r e c e n t  in v e s tig a to rs  by H enry A. L a ta n e .3
M e a d e r 's  f i r s t  s tu d y  w as  a  m u ltip le  re g re s s io n  a n a ly s is  o f 500 
l is te d  common s to c k s  fo r th e  y e a r  1933 . The v a r ia b le s  in c lu d e d  in  
th e  r e g re s s io n  w ere :
P * a r ith m e tic  m ean o f 1933 h ig h  an d  low  p rice  per sh a re
D** d iv id e n d s  p e r  s h a re  p a id  in  1933
E = e a rn in g s  p e r sh a re  during  1933
B « book v a lu e  p e r  sh a re  a t  beg inn ing  of th e  y e a r
W  = n e t w ork ing  c a p i ta l  per sh a re  a t  s ta r t  of y ea r
S =* volum e o f t r a n s a c t io n s  during  1933, in  m illio n s  o f sh a re s
^J . W . M e ad e r, "A Form ula for D eterm in ing  B asic V alues U nder­
ly ing  Common S tock  P r i c e s , "  The A n n a lis t . XLVI (N ovem ber 29 , 1935), 
p p . 7 4 9 -7 5 0 , 7 7 4 . A lso , "S tock  P rice  E stim ating  F o rm u las, 1930- 
1939. " The A n n a lis t . LV (June 2 7 , 1940), p . 890 .
J S ee  M yron J . G ordon , The In v e s tm e n t. F in an c in g . and V aluation  
of th e  C orpo ra tion  (H om ew ood. I l l , :  R ichard D . Irw in , I n c . ,  1962), 
p .  36n.
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The v a r ia b le  S w a s  u s e d  a s  a  m easu re  o f m a rk e tab ility  of th e  I s s u e .
I t  w as  no t in c lu d ed  in  s u b se q u e n t a n a ly s e s  for o th e r y e a r s .  The 
re g re s s io n  e q u a tio n  o b ta in e d  in  th is  s tu d y  w as
P = 8 .4 D  + 3 .0E  + 0 .2 0 W  + 0 . 12B + 1 . 3S + 1 .7  
The c o e ff ic ie n t o f m u ltip le  c o rre la tio n  (R) w as  0 .9 3  and  th e  s ta n d a rd  
erro r o f th e  e s tim a te  o f  P w as $ 5 .6 3 .
S u b se q u e n tly , M eader a n a ly z e d  a  group of 90 s to c k s  by p e r­
form ing c r o s s - s e c t io n  r e g re s s io n s  for e a c h  o f  th e  y e a rs  1930 th rough
4
1939.. R esu lts  v a r ie d  s u b s ta n t ia l ly  from y ea r to  y e a r ,  a s  i s  show n in  
th e  d a ta  of Table 2 .1 .
TABLE 2 .1
RESULTS OF REGRESSION ANALYSES 
OF 90 STOCKS, 1930-1939
Year D
.C o effic ien t o f 
E W B C o n s ta n t R
S tandard
Error
1930 -  7 .0 5 1 5 .4 5 0 . 2 0 0 .1 6 2 2 . 8 6 .89 $ 2 4 .1 0
1931 3 .2 3 8 .8 4 0 .1 8 0 . 1 0 8 . 2 1 .9 2 1 2 .1 3
1932 7 .2 0 1 .1 5 0 . 1 0 0 .0 7 6 .4 4 .9 3 7 .0 5
1933 8 .1 3 2 .8 5 0 .2 5 0 . 1 0 9 .9 6 .93 7 .9 8
1934 9 .5 9 2 .9 3 0 .4 0 0 . 1 0 7 .8 6 .92 9 .9 4
1935 10 .6 8 4 .4 8 0 .3 9 0 .0 4 5 .9 3 .9 3 11 .6 8
1936 6 .1 1 5 .6 6 0 .1 8 0 .1 3 1 0 .9 3 .8 5 1 9 .2 0
1937 -  0 .6 2 1 0 .6 5 - 0 .0 4 0 .1 4 6 .2 2 .85 1 8 .6 0
1938 1 1 .3 8 1 .5 4 0 . 2 1 0 .0 5 12 .22 .8 0 1 7 .1 2
1939 11 .71 3 .2 1 0 .4 4 0 .0 7 1 .0 4 .9 2 1 2 .62
Source: M ead e r, "S tock  P rice  E stim ating  F o rm u las , 1 9 3 0 -1 9 3 9 ,"  
p .  8 9 0 .
4
The s to c k s  co m p rised  th e  co m p o site  in d ex  o f The A n n a lis t and  
in c lu d ed  72 in d u s t r ia ls ,  8 u t i l i t i e s ,  an d  10 r a i l ro a d s .
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E xcep t for th e  y e a rs  1930 , 1931, an d  1937, th e  c o e ff ic ie n ts  
h av e  c o n s is te n t  re la tiv e  r a n k . In c o n s is te n c ie s  of th e s e  th re e  y e a rs  
m ay re f le c t  th e  u n s e tt le d  econom ic  co n d itio n s  of th e  p e r io d .
C o ttle  an d  W hitm an D ata
A v ery  thorough co m p ila tio n  of s t a t i s t i c s  r e la tiv e  to  co rp o ra te  
ea rn in g  pow er and  m arke t v a lu a tio n  h a s  b een  m ade by C o ttle  and  
W hitm an fo r th e  2 1 -y e a r  perio d  end ing  in  1 9 5 5 .^  An im p o rtan t po in t 
w ith  r e s p e c t  to  th e  r e s u l t s  p re s e n te d  below  i s  th a t  a l l  d a ta  an a ly ze d  
a re  av e ra g e  v a lu e s  o f th e  v a r ia b le s  o ver a  long period  of t im e . T h u s , 
th e  te n d e n c ie s  in d ic a te d  a re  c le a r ly  lo n g -ru n .
The sam ple  u se d  by C o ttle  and  W hitm an c o n s is te d  o f 151 firm s 
in  33 in d u s t r ie s .  S e le c tio n  o f th e  firm s w as  m ade by a p ro c e s s  w h ich  
y ie ld ed  a  sam p le  re p re se n tin g  67 p e rce n t o f th e  n e t w o rth , 68 p e rc e n t 
o f  to ta l  s a l e s ,  and  72 p e rc e n t o f th e  m arket v a lu e  of a l l  m anufactu ring  
and  tra d e  co rp o ra tio n s  l i s te d  on  th e  New York S tock  E xchange a t  th e  
end  of 1 9 5 5 .^
V ariab les  a n a ly z e d  by th e s e  in v e s tig a to rs  in c lu d ed :
a .  L evel of e a rn in g s  -  e a rn in g s  a s  a  p e rce n ta g e  o f  book v a lu e .
b . E arn ings y ie ld  -  r a t io  of e a rn in g s  per sh a re  to  p r ic e .
^S idney  C o ttle  an d  T ate  W hitm an , C o rp o ra te  Earning Pow er and  
M arket V aluation  1935-1955 (D urham , N . C a ro lin a : Duke U n iv e rs ity  
P re s s ,  1959).
6I b i d . , p . 5 . ”
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c .  S ta b ility  o f ea rn in g s  -  s tan d a rd  error of e s tim a te  o f  a 
re g re s s io n  o f ea rn in g s  over t im e .
d . D iv idend  y ie ld  -  d iv id e n d s  a s  a p e rcen tag e  of p r ic e .
e.  D iv idend  payou t ra te  -  th e  p e rcen tag e  of ea rn in g s  paid  in  
d iv id e n d s .
f .  R atio o f m arket p rice  to  book v a lu e .
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The p rin c ip a l r e s u l ts  of th e  a n a ly s e s  are  sum m arized b e lo w .
A n aly sis  O n e . U sing  av e ra g e  v a lu e s  for th e  33 in d u s tr ie s ,  le v e l 
of ea rn in g s  v/as p lo tte d  a g a in s t  e a rn in g s  y ie ld . S ca tte r  of th e  p lo tted  
p o in ts  in d ic a te d  no  s ig n if ic a n t c o rre la tio n .
S tab ility  of ea rn in g s  w as c o rre la te d  w ith  the  e a rn in g s -p r ic e  ra tio  
(earn ings y ie ld ) , an d  found to  have  a sim ple  co rre la tio n  c o e ff ic ie n t of
0 .7 6 .  Three in d u s tr ie s  in  th e  group show ed extrem e f lu c tu a tio n  in  
e a rn in g s , th e  s ta n d a rd  error of e s tim a te  being g rea te r  th an  50 p e rc e n t. 
In a  su b se q u en t c o rre la tio n  ex c lu d in g  th e s e  th ree  in d u s t r ie s , th e  
c o e ff ic ie n t in c re a se d  to  0 .9 0 ,  im plying a  n o n - lin e a r  re la tio n sh ip  
betw een  e a rn in g s  s ta b il i ty  and ea rn in g s  y ie ld .
A sim ple  re g re s s io n  of ea rn in g s  y ie ld  on d iv idend  payout ra te  
y ie ld ed  a c o e ff ic ie n t of c o rre la tio n  eq u a l to  - 0 .7 6  for th e  33 in d u stry  
v a lu e s .  The in v e s tig a to rs  th en  perform ed a  m ultip le  re g re ss io n  of 
ea rn in g s y ie ld , ea rn in g s  s ta b il i ty  and  d iv idend  payout r a te .  The
^ Ib id , , p p . 3 9 -4 0 , p . 5 5 , and  p . 59.
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re su lt w as a m ultiple coeffic ien t of 0 .8 4 , or a coeffic ien t of d e te r­
m ination of 0 . 70. P artia l co rre la tion  v a lu es  for s tab ility  and payout 
w ere 0 .65  and -0 .6 5  re sp e c tiv e ly .
A nalysis Two. Simple correla tion  a n a ly s is  w as applied  to  
d ividend y ie ld  and each  of th e se  three v a ria b le s : payout r a te , level 
of ea rn in g s , and s ta b ili ty  of ea rn in g s . C oeffic ien ts of co rrela tion  
were not s ig n ifican t, the h ig h est being 0 .4 0  a s so c ia te d  w ith s ta b ility  
of ea rn in g s .
A nalysis T hree. The final reg ressio n  performed by C ottle  and 
W hitman involved the  m arket-to -book value  ra tio  a s  the  dependent 
v a ria b le , w ith th ree independent v a riab le s : lev e l of ea rn in g s , payout 
r a te ,  and earn ings s ta b ili ty . The m ultiple reg ressio n  co e ffic ien t w as
0 .92  (R  ^ = 0 .8 5 ) , w ith the p artia l co e ffic ien ts  being , re sp e c tiv e ly ,
0 .8 7 , 0 .5 9 , and 0 .3 4 .
In v estig a tio n  by Benlshay
The v ariab ility  of ea rn in g s-p rice  ra tio s  for 56 corporations during
the  y ears  1954 through 1957 w as the  su b jec t of research  conducted by 
o
Benishay. The method of an a ly s is  w as a c ro s s -se c tio n a l m ultiple 
reg ressio n  of the E-P ra tio  on six  th eo re tica lly  re levan t c h a ra c te ris tic s  
of th e  firm s. Each of the four years covered by the study w as a c ro ss -  
se c tio n  period.
^H askell B enishay, "Variability in  E arnings-Price Ratio of Cor­
porate E q u itie s , "^American Economic Review, LI (March 1961), pp. 81-94 .
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The dependen t v a riab le  of th e  reg re ss io n  equation  w as th e  ra tio  
of ea rn ings to  p r ic e . E arnings w ere com puted a s  a w eighted  average  
w hich  gave about 55 p e rce n t of th e  w eigh t to  earn ings in  the  c ro s s -  
se c tio n  y ea r and  th e  rem ain ing  w eight to  the  average  earn in g s for the 
preceding e igh t y e a r s . P rice  w as determ ined by th e  mean of h igh  and 
low v a lu es  during th e  c ro s s - s e c t io n  y e a r .
Independen t v a r ia b le s  se le c te d  by B enishay re f le c t grow th, 
incom e, and r is k .  T able 2 .2  l i s t s  the  sp e c if ic  v a riab le s  of the 
a n a ly s is  a s  w ell a s  th e  re g re s s io n  re s u lts  for th e  four c ro s s - s e c t io n s .  
Except for the  s iz e  v a ria b le  (Xg) and the d e b t/e q u ity  ra tio  (Xy), v a lu es  
of th e  independen t v a r ia b le s  w ere c a lc u la te d  from data for the  n in e -  
year period ending w ith  th e  c ro s s - s e c t io n  y e a r . The s iz e  m easure w as 
com puted a s  th e  mean m arket v a lu e  of equ ity  during the  c ro s s -s e c tio n  
y e a r, and the  d e b t/e q u ity  ra tio  co rresponds to  th e  end of th a t y e a r.
Benishay made a  num ber of reg re ss io n  com putations using  the 
primary v a ria b le s  and th e ir  logarithm s to  find th e  com bination y ie ld ing  
th e  b e s t f i t .  The ta b u la ted  v a lu e s  are  th e  fin a l r e s u l ts .
The s ta t i s t ic a l  s ig n ific a n c e  o f the  re su lts  of a  study  such  a s
B en ish ay 's  can  be m easured  by the  co e ffic ien t of m ultip le determ ina-
tio n  (R ) and by th e  re la tiv e  m agnitude of each  reg re ss io n  co e ffic ien t
2to  i t s  standard  e rro r. The v a lu e  of R d en o tes th e  frac tion  of to ta l 
variance  of the depen d en t v a riab le  w hich is  exp la ined  by the  independen t 
v a ria b le s  of the  re g re ss io n  eq u a tio n . For sam ples in  th e  s iz e  range
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TABLE 2 .2
REGRESSION COEFFICIENTS OF VARIABLES 
INFLUENCING THE EARNINGS-PRICE RATIO — 
CROSS-SECTION ANALYSES OF 56 FIRMS
C h a ra c te r is t ic V ariab le 1954 1955 1956 1957
G row th in  eq u ity  
(S tandard  error)
*2 - .0 0 5 2
(.0024)
- .0 0 4 1
(.0025)
- .0 0 6 6
(.0033)
- .0 0 6 7
(.0033)
D iv idend  payou t 
(S .E .)
log  X3 - .5 3 8
(.1 5 2 )
- .2 3 5
(.1 5 8 )
- .3 4 5
(.1 8 0 )
- .4 0 3
(.164 )
S ta b ility  of incom e 
(S .E .)
log X4 - .1 0 4
(.0 6 7 )
- .1 0 0
(.067 )
- .1 4 3
(.0 8 2 )
- .0 8 9
(.088)
S ta b il i ty  o f eq u ity  
(S .E .)
log X5 .173
(.1 1 3 )
.105
(.1 1 6 )
.161
(.1 3 0 )
.133
(.145)
S ize  o f firm  
(S .E .)
log  X6 - .1 1 1
(.0 3 0 )
- .0 9 1
(.0 3 0 )
- .0 8 4
(.0 3 1 )
- .0 7 9
(.033 )
D e b t-e q u ity  ra tio  
(S .E .)
x 7 - .0 0 0 0 9
(.00085)
- .0 0 0 7 4
(.00085)
- .0 0 1 8 1
(.00107)
- .0 0 2 0 8
(.00083!
C o e ff ic ie n t o f 
d e te rm in a tio n R2 .5 0 7 .369 .4 2 3 .371
S ource: B en ish ay , "V ariab ility  in  E a m in g s-P ric e  Ratio of 
C orpo ra te  E q u it ie s ,"  p . 8 9 .
2 2
5 0 -6 0 , a  p a r tic u la r  re g re s s io n  c o e ff ic ie n t (b^) i s  s ig n if ic a n t a t
ap p ro x im a te ly  th e  .0 5  le v e l  if  i t s  m agnitude i s  tw ic e  th e  v a lu e  of
g
i t s  s ta n d a rd  e rro r. U sing  s t a t i s t i c a l  c r i te r ia  a s  a b a s is  of ju d g e ­
m en t, i t  i s  c le a r  th a t  th e  B enishay m odel p ro v id es a q u ite  lim ited  
e x p la n a tio n  of th e  m echan ism  by w hich  in v e s to rs  e s ta b l i s h  th e  ra tio  
o f e a rn in g s  to  p r ic e .
M odel D eve loped  by Gordon 
S ev e ra l n o n - lin e a r  m odels have  b ee n  d ev e lo p ed  by M . J .  Gordon 
to  e x p la in  th e  m arket v a lu a tio n  of co rp o ra tio n s .* ®  The fo rm ula tion  
y ie ld in g  th e  b e s t  em p irica l r e s u l t s  w as d e s ig n e d  to  ta k e  in to  a c co u n t 
fu lly  th e  e f fe c ts  of f in a n c ia l le v e ra g e , and  i s  re fe rre d  to  by G ordon a s  
th e  ADLEV m o d e l. I t  show s th e  p rice  of a  sh a re  of s to c k  to  be a  fu n c­
tio n  o f s ix  in d ep en d en t v a r ia b le s  w h ich  m easu re  d iv id en d  y ie ld ,  grow th 
r a te ,  and  th e  d eg ree  of f in a n c ia l  r is k  o f th e  s to c k . S in ce  th e  in d e ­
p en d en t v a r ia b le s  a p p e a r  a s  e x p o n e n ts  in  G o rd o n 's  b a s ic  v a lu a tio n  
e q u a tio n , th e  re g re s s io n  a n a ly s is  w as perform ed for a l in e a r  eq u a tio n  
e x p re s s in g  b a s ic  v a r ia b le s  in  lo g arith m ic  form .
g
The ra t io  of b | to  i t s  s ta n d a rd  error h a s  th e  S tu d e n t- t  d is tr ib u tio n  
w ith  n -  k -  1 d e g re e s  of freedom , w here n  i s  th e  sam ple  s iz e  and  k i s  
th e  num ber of c o e ff ic ie n ts  to  be de te rm ined  by th e  r e g re s s io n . (S ee , for 
ex a m p le , Taro Y am ane, S t a t i s t i c s . An In troducto ry  A n a ly s is . New York, 
H arper & Row, P u b lis h e rs , 1964 , p p . 6 7 5 -6 8 7 .)  The c r i t ic a l  v a lu e  of 
th e  t - s t a t i s t i c  a t  th e  .05  le v e l  for 50 d e g re e s  o f freedom  is  ap p ro x i­
m ate ly  2 . 10 .
*®Myron J .  G ordon, The In v estm en t ,  F in an c in g , and  V aluation  of 
th e  C o rp o ra tio n  .
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G ordon a n a ly z e d  tw o  sa m p le s  of firm s from th e  food an d  th e  
m ach in ery  in d u s tr ie s  in  e a c h  of f iv e  y e a rs  (1954 th rough  1958). T es t 
o f th e  ADLEV m odel th u s  c o n s is te d  of a  to ta l  o f te n  c r o s s - s e c t io n a l  
m u ltip le  r e g r e s s io n s .  T ab le s  2 .3  and  2 .4  show  th e  r e s u l t s  of th is  
a n a ly s i s , from w h ich  th e  fo llow ing  im portan t p o in ts  a re  n o te d .
1 . A ll o f th e  v a lu e s  o f R2 a re  very  h ig h , th e  ran g e  being  from 
.8 5 7  to  .9 4 1  an d  th e  av e rag e  being  ab o u t ,9 0 .
2 .  C o e ff ic ie n ts  fo r th e  food sam ple  a re  m uch more s ta b le  th a n  
th o s e  for th e  m ach inery  sa m p le .
3 . For som e v a r ia b le s  th e re  i s  good ag reem en t of c o e ff ic ie n ts  
b e tw een  th e  tw o  in d u s tr ie s  a s  w e ll a s  over t im e . The d iv i­
dend  v a r ia b le  i s  th e  b e s t  exam ple  of th is  ag ree m en t, and  
th e  s iz e  v a r ia b le  i s  a  seco n d  i l lu s t r a t io n .
4 .  C o e ff ic ie n ts  re la te d  to  grow th  a re  fa ir ly  c o n s is te n t  w ith in  
e a c h  s a m p le , bu t show  a la rg e  d iffe re n ce  b e tw een  th e  tw o 
s a m p le s .
5 . The le v e ra g e  c o e ff ic ie n t i s  s ig n if ic a n t for th e  food in d u s try , 
but n o t for th e  m ach inery  in d u s try . A sse t l iq u id ity  d o e s  not 
ap p e a r  to  be c o n s is te n t  nor s ig n if ic a n t in  e i th e r  sa m p le .
The ch o ic e  by G ordon of th e  food an d  th e  m achinery  in d u s tr ie s  a s  
th e  so u rc e s  fo r h is  sam ple  firm s w as ap p a re n tly  an  a ttem p t to  d ev e lo p  
a  m odel w hich  e x p la in s  s to c k  p r ic e s  u n d er d ec id e d ly  d iffe re n t c o n d i­
t io n s .  Food firm s in  g e n e ra l a re  r e la tiv e ly  s ta b le  w ith  r e s p e c t  to
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TABLE 2 .3
REGRESSION COEFFICIENTS FOR ADLEV MODEL 
DETERMINATION OF STOCK PRICE
Food Sam ple
R ela ted  V ariab le 1954 1955 1956 1957 1958 A verage
C o n s ta n t term  
S . E.
2 .4 5 4
.1 5 8
2 .4 3 5
.142
2 .5 4 5
.1 6 8
2 .5 4 1
.1 2 6
2 .6 3 2
.1 5 0
2 .5 2 1
.149
D iv idend  
S . E.
.7 9 0
.0 5 8
.8 5 5
.0 5 5
.8 7 4
.0 6 3
.7 8 7
.0 4 4
.708
.051
.803
.0 5 4
Growth 
S . E.
1 2 .4 0 1
1 .6 4 0
1 1 .6 0 9
1 .4 4 9
8 .9 5 9
1 .7 2 5
1 0 .442
1 .5 3 5
1 0 .0 3 8
1 .6 8 5
1 0 .6 9 0
1 .6 0 7
E arn ings I n s ta b .  
S . E.
-5 .4 2 7
1 .8 7 2
-3 .9 7 7
1 .6 8 7
-3 .3 1 2
2 .2 5 8
- 8 .6 7 5
1 .9 8 8
-4 .0 0 0
2 .2 5 1
- 5 .0 7 8
2 .0 0 9
L everage 
S . E.
- 1 .0 6 2
.195
-  .8 5 4  
.2 0 0
-  .6 1 7  
.223
-  .8 3 4  
.171
-  .852  
.222
-  .8 4 4  
.202
A sse t L iq u id ity  
S . E .
-  .272  
.161
.342
.1 5 5
.222
.182
.2 8 3
.131
.245
.154
.273
.1 5 7
S ize  
S . E .
.1 0 7
.0 3 4
.091
.032
.0 5 6
.0 3 6
.085
.0 2 6
.113
.033
.090
.032
R2 .925 .942 .9 0 4 .941 .911 .925
S o u rce : _Gordon, The In v e s tm e n t, F in an c in g / and  V aluation  o f 
th e  C o rp o ra tio n , p . 169.
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TABLE 2 .4
REGRESSION COEFFICIENTS FOR ADLEV MODEL 
DETERMINATION OF STOCK PRICE
M ach inery  Sam ple
R ela ted  V ariab le 1954 1955 1956 1957 1958 A verage
C o n s ta n t term  
S . E .
2 .5 5 6
.1 7 9
2 .5 2 3
.1 7 8
2 .2 3 8
.166
2 .3 3 0
.181
2 .9 7 5
.1 7 8
2 .5 2 4
.176
D iv idend  
S . E .
.8 4 4
.0 7 7
.8 1 5
.0 6 6
.8 5 1
.052
.875
.059
.832
.0 5 6
.843
.062
G rowth 
S . E .
7 .2 0 7
1 .3 7 5
7 .4 4 2
1 .7 0 5
8 .8 4 6
1 .5 1 7
3 .7 5 8
1 .6 3 8
2 .1 7 6
2 .1 3 5
5 .8 8 6
1 .6 7 4
E arn ings In s ta b . 
S . E .
- 3 .1 6 3
1 .5 4 2
- 3 .3 5 1
1 .5 4 2
-  .274  
1 .6 5 0
-4 .3 1 7
1 .9 9 2
-  .788  
1 .9 9 5
-2 .3 7 9
1 .7 4 4
L everage 
S . E .
-  .3 3 7  
.325
-  .3 5 3  
.2 7 6
-  .0 9 6  
.275
-  .1 1 8  
.295
.428
.379
-  .095 
.310
A sse t L iqu id ity  
S . E .
-  .337  
.325
-  .2 5 0  
.3 1 4
.061
.283
.052
.331
.666
.334
.038
.317
S ize  
S . E.
.0 7 6
.0 4 5
.1 0 6
.0 4 4
.142
.039
.131
.0 4 6
.0 6 4
.0 4 6
.104
.044
R2 .8 5 7 .8 7 8 .9 0 9 .882 .879 .881
S ource: G ordon, The In v e s tm e n t, F in an c in g , an d  V aluation  of 
th e  C o rp o ra tio n , p . 169.
26
ea rn in g s  and  to  m arke t p r ic e , w h e rea s  th e  m achinery  in d u s try  i s  
su b je c t to  ra th e r  w ide c y c l ic a l  in f lu e n c e s .  R e su lts  show  th a t  th e  
a ttem p t w as on ly  p a r t ia l ly  s u c c e s s fu l .  The in v e s tig a tio n  rep o rted  by 
W ip p ern , to  be d is c u s s e d  n e x t ,  w as  more e ffe c tiv e  in  cop ing  w ith  th e  
in d u s try  p rob lem . As w il l  be s e e n , h o w ev er, th e  o v e ra ll d eg ree  of 
e x p la n a tio n  f a l ls  sh o rt o f th e  r e s u l t s  a c h ie v e d  by G ordon.
R esea rch  bv W ippern
W ippern  re p o rts  a  s tu d y  o f e a rn in g s -p r ic e  v a r ia b ili ty  o f a sam ple  
of 50 firm s s e le c te d  from  se v e n  in d u s t r ie s . ** H is a n a ly s is  i s  b a se d  on 
c r o s s - s e c t io n  r e g re s s io n s  fo r th e  y e a r  1956, 1958, 1961, a n d  1963.
The d ep e n d en t v a r ia b le  o f th e  s tu d y  i s  th e  ra tio  of ea rn in g s  to  p r ic e , 
in  w h ich  e a rn in g s  a re  "n o rm alized "  by a  r e g re s s io n  over th e  p rev ious 
te n -y e a r  p e r io d . P rice  i s  th e  av e ra g e  o f h igh  an d  low  m arket t r a n s ­
a c tio n s  during  th e  f i r s t  c a le n d a r  q u a r te r  fo llow ing  th e  c r o s s - s e c t io n  
y e a r .
In d ep en d en t v a r ia b le s  o f th e  a n a ly s is  a re  e x p re s s io n s  o f g row th , 
le v e ra g e , d iv id en d  p a y o u t, an d  s i z e .  E xcep t fo r th e  m easu re  of s i z e ,  
th e s e  f in a n c ia l q u a n t i t ie s  a re  b a s e d  on th e  f irm 's  h is to ry  during  four 
to  te n  y e a rs  im m ed ia te ly  p reced in g  th e  c ro s s - s e c t io n  y e a r ,
* ^ Ronald F . W ip p ern , "F in an c ia l S tru c tu re  and  th e  Value of th e  
F irm . " The Journal of F in a n c e , XXI (D ecem ber 1966), p p . 6 1 5 -6 2 4 .
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The leverage  v a riab le  co n s tru c ted  by W ippern inco rpo ra tes a m easure 
of earn ings s ta b ili ty  a s  w ell a s  th e  c a sh  flow requ ired  by th e  firm for 
d eb t se rv ic in g . The la tte r  innovation  is  one of the  im portant co n tri­
bu tions of th e  w ork.
W ippern u sed  dummy v a ria b le s  in  th e  re g re ss io n  equation  to  
in v e s tig a te  sy s tem a tic  d iffe ren ces among th e  sev en  in d u s trie s  rep re ­
sen ted  in  th e  sam p le . The food in d u stry  w as se le c te d  a s  a standard  of 
com parison , w ith  no dummy v ariab le  being a s s o c ia te d  w ith  firm s in th a t 
in d u s try . Two in d u s tr ie s  (paper and drugs) w ere determ ined by 
W ippern 's  a n a ly s is  to  have s ta t is t ic a l ly  s ig n ific an t co e ff ic ie n ts  of th e  
dummy v a r ia b le s . Each of th e se  c a s e s  w as s ig n ific an t a t  the  .005 
le v e l. A djustm ents to  the  "stan d ard "  E-P ra tio  in d ica ted  for th e se  two 
in d u s trie s  w ere - .0 1 2  and - .0 1 8 ,  re sp e c tiv e ly .
Table 2 .5  p re se n ts  the  reg re ss io n  co e ffic ien ts  determ ined for each  
of th e  four c ro s s - s e c tio n s  and for the  four y ea rs  com bined. S ign ificance 
le v e ls  w ere com puted by the  t- ra t io  t e s t .
The v a lu es  of th e  W ippern a n a ly s is  in d ica te  a le v e l of 
ex p lanato ry  power som ew hat lower th an  th a t  ach iev ed  by Gordon. In 
th is  com parison , how ever, i t  is  im portant to  remember th a t W ippern 's 
equation  i s  ap p lica b le  to  a d iv e rs ified  sam ple o f  firms in  seven  in d u s­
tr ie s  .
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TABLE 2 .5
REGRESSION COEFFICIENTS FOR SAMPLE 
OF 50 DIVERSE FIRMS, 1956-1963  — 
DETERMINANTS OF THE EARNINGS-PRICE RATIO
C ro ss  S e c tio n  Year A ll Y ears
C o e ff ic ie n t of 1956 1958 1961 1963 P ooled
C o n s ta n t term .1441 .0 9 9 0 .0990 .0865 *
L everage (Xj) .0 8 7 8 .0 7 1 7 .0 3 2 1 ° .1 1 3 0 .0 7 7 3 °
G row th (X2) - .0 4 9 1 - .0 6 1 2 - .1 1 1 6 - .0 5 6 2 -.0825®
P ayout CX3) - .0 4 3 8 - .0 5 2 2 - .0 2 6 8 - . 0170b - . 0318a
S ize  (log X4) - .0 0 7 6 - .0 0 0 7 n - .0 0 4 6 - .0 0 4 2 -.0039®
R2 .5 3 3 .6 0 4 .6 9 3 .6 2 4 .589
C o e ff ic ie n t v a lu e s  a re  s ig n i f i ­
c a n t a t  th e  .05  le v e l  e x c e p t:  
S ig n i f i c a n t  a t  th e  .0 0 5  le v e l 
^ S ig n ifican t a t  th e  . 10 le v e l  
S ig n i f i c a n t  a t  th e  .2 5  le v e l
n N ot s ig n if ic a n t
♦ In te rc e p ts  for th e  y e a rs  
a r e ,  r e s p e c tiv e ly :
0 .1 1 7 2 , 0 .0 9 9 5 , 
0 . 1020 , 0 . 1000 .
S ource: W ip p ern , " F in a n c ia l S tru c tu re  and  th e  V alue o f th e  
F irm ,"  p p . 6 2 2 -6 2 3 .
The L a ta n e -T u ttle  F indings 
The m ost re c e n t s tu d ie s  to  be rev ie w ed  a re  th o se  by L atane and  
T u ttle  o f a n n u a l s to c k  p rice  c h a n g e s . T u ttle  a n a ly z e d  th e  ra t io  o f 
p r ic e s  in  s u c c e s s iv e  y e a rs  1956-1963  for th e  Dow Jones In d u s tr ia l
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12s to c k s .  An ex p an d ed  sam ple  of 78 s to c k s  w as a n a ly z e d  o ver th e
13tim e  perio d  1950-1963 by L atane an d  T u ttle .
S im ple p a irw ise  c o rre la tio n s  w ere  perform ed u sin g  p ric e  ra tio  
P^+ j / P t  a s  th e  d ep en d en t v a r ia b le .  In d ep en d en t v a r ia b le s  w ere 
e a rn in g s , d iv id e n d s , c a s h  flow , and  book v a lu e . C o rre la tio n  com ­
p u ta tio n s  w ere f ir s t  m ade w ith  th e  in d e p e n d e n t v a r ia b le  c o in c id e n t 
w ith  th e  p rice  r a t io .  T hen , a  s e r ie s  of c o rre la tio n s  w as m ade w ith  a 
o n e -p e r io d  le ad  or lag  in tro d u ced  w ith  r e s p e c t  to  th e  in d ep en d en t 
v a r ia b le s .
The m ajor c o n c lu s io n  of th e s e  s tu d ie s  w as th e  e x is te n c e  of a 
d e f in ite  "in form ation  e f f e c t ."  Im proved r e s u l ts  w ere o b ta in ed  in  th e  
c o rre la tio n s  invo lv ing  le ad in g  v a lu e s  of m ost of th e  f in a n c ia l v a r ia b le s .  
Book v a lu e  w as th e  on ly  m easu re  found to  h av e  l i t t le  in f lu en c e  on p rice  
ch a n g es  r e g a rd le s s  of le a d  or la g .
The L a ta n e -T u ttle  r e s u l t s  m ake i t  c le a r  th a t  m odels invo lv ing  
p r ic e  m ovem ents m ust in c o rp o ra te , in  som e m anner, v a r ia b le s  
d e s ig n e d  to  r e f le c t  th e  e x p e c ta tio n s  of in v e s to r s .
12 D onald  L. T u ttle . An A n a ly s is  of A nnual C h an g es in  P ric e s  
o f Equity  S e c u r itie s  (D o c to ra l D is s e r ta t io n , U n iv e rs ity  o f N orth 
C a ro lin a , 1965).
13H enry A. L atane and D onald  L. T u ttle , "An A n a ly s is  of 
Common S tock  P rice  R a tio s , " The Southern  Econom ic Tournal . XXXIII 
(January 1967), p p . 3 4 3 -3 5 4 .
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A pparent Problem  A reas
The sum m ary of p rev io u s  re s e a rc h  h ig h lig h ts  th e  d iff ic u lty  of 
d ev e lo p in g  a n  e x p la n a tio n  of s to c k  p r ic e s  (or re la te d  ra tio s )  w h ich  i s  
a d e q u a te  fo r d iffe re n t in d u s tr ie s  an d  for d iffe re n t p o in ts  in  tim e .
A lthough th e  re s e a rc h  to  d a te  p ro v id es  im p o rtan t in s ig h t  in to  th e  r e la ­
t io n s h ip s  am ong c h a ra c te r i s t ic s  o f th e  firm  an d  th e  p ric e  o f i t s  common 
s to c k , i t  i s  e v id e n t th a t  e s s e n t ia l  in g re d ie n ts  of th e  b a s ic  form ula h av e  
n o t y e t  b ee n  d is c o v e re d .
P rev io u s  s tu d ie s  h av e  m et w ith  l e s s  th a n  com ple te  s u c c e s s  for 
th e  fo llow ing  th re e  r e a s o n s .
1 . They h av e  fre q u en tly  ta k e n  an  ex trem ely  m a c ro sco p ic  v ie w . 
S to ck  p r ic e s  a re  o ften  m easu red  by  th e  m ean o f an n u a l h ig h -lo w  v a lu e s ,  
ig n o rin g  th e  (som etim es m ajor) f lu c tu a tio n s  w h ich  o cc u r  during  th e  
y e a r .  A re la te d  c r it ic is m  c o n c e rn s  th e  te n d e n c y  of in v e s tig a to rs  to  
u s e  tren d  v a lu e s ,  in  g e n e ra l ,  w ith  l i t t le  or no a ttem p t to  a c c o u n t for 
f lu c tu a tio n s  around  th e  tr e n d . An exam ple i s  th e  u s e  o f "no rm alized" 
e a rn in g s , b a se d  on ex tra p o la tio n  of a  tre n d .
2 . They h av e  n o t c o n s id e re d  e x p lic i t ly  th e  econom ic en v iro n ­
m e n t, or c l im a te , in  w h ich  co rp o ra te  e q u i t ie s  a re  t r a d e d . C ro s s - s e c t io n  
s tu d ie s ,  o f c o u r s e ,  a re  n o t in te n d e d  to  a c c o u n t for v a r ia tio n  over t im e . 
But w hen c r o s s - s e c t io n  r e s u l t s  a re  com bined  to  form a  tim e s e r i e s ,  i t  
w ould a p p e a r  e s s e n t ia l  to  in c o rp o ra te  in  th e  m odel a  m easu re  of en v iro n ­
m en ta l d if f e re n c e s .
3 . They have re s tr ic te d  explanatory v a r ia b le s  to  th o s e  re f le c tin g  
e a rn in g s , d iv id e n d s , and  m e asu re s  of r i s k .  N o tw ith stan d in g  th e  
d em o n stra ted  im portance  of v a r ia b le s  in  th o s e  c a te g o r ie s ,  th e re  a re  
re a s o n s  to  b e lie v e  th e  eq u ity  m arke t i t s e l f  a l s o  p ro v id es  u se fu l 
in fo rm atio n , e s p e c ia l ly  for e s t im a te s  o f in v e s to r  p sy ch o lo g y  and  
e x p e c ta t io n s .  Very l i t t le  in v e s tig a tio n  h a s  b een  m ade o f th e  in f lu e n c e  
of fa c to rs  o ften  re fe rred  to  a s  " te c h n ic a l .  "
The m odel d ev e lo p ed  fo r th e  cu rren t a n a ly s is  a ttem p ts  to  c ircum ­
v e n t th o s e  a s p e c ts  of p rev io u s work w hich  a re  c o n s id e re d  l im ita tio n s . 
The n ex t c h a p te r  t r e a ts  v a r ia b le s  o f fu n d am en ta l an d  s tru c tu ra l n a tu re .
B a s ic a lly , th e s e  a re  th e  c h a ra c te r is t ic s  o f  th e  firm  w hich  h av e  re c e iv e d
*
m ajor a t te n tio n  in  th e  p a s t ,  a lth o u g h  se v e ra l in n o v a tio n s  a re  in tro d u c e d . 
Follow ing th a t ,  th e  m odel i s  ex p an d ed  to  in co rp o ra te  s e le c te d  te c h n ic a l  
an d  en v iro n m en ta l e lem e n ts  w h ich  a re  tho u g h t to  h av e  p o te n tia l 
in f lu e n c e  in  th e  d e te rm in a tio n  of p r ic e -e a rn in g s  r a t io s .
CHAPTER HI
PRICE-EARNINGS RATIO MODEL -  PART ONE
C h arac te ris tic s  of M ultiple R egression A nalysis
M ultiple reg ressio n  a n a ly s is  a ttem pts to  explain  the varia tion  
of a dependent variab le  (Y) in  term s of g iven  values of a s e t  of 
Independent v ariab les  (X^ ; i  = 1, 2 . . . k). The theory of m ultiple 
reg ressio n  i s  w ell deve loped , and is  derived from the jo in t probability  
d en s ity  function of a k -v a ria te  normal popu la tion . * C onceptually  the 
problem is  one of fitting  a  hyperplane in  k -d im ensional space  so  a s  to 
minimize the sum of squared dev ia tions of a s e t of sam ple v a lu es  of 
the  v a r ia b le s . In p rac tica l ap p lica tio n , reg ressio n  co e ffic ien ts  are 
estim ated  by so lu tion  of a s e t of (k+1) equations sim ultaneously .
Since the so lu tion  requ ires inversion  of a m atrix of order (k+1), 
s tu d ies  involving more than  a few v ariab les  are  feas ib le  only a s  a 
re su lt of the developm ent of e lec tro n ic  com puters.
The theory  of m ultiple reg ress io n  re s ts  on the assum ptions th a t 
the v ariab les  are  independent and th a t the  resid u a l v a lu es  of Y are 
randomly d is trib u ted . N either of th e se  assum ptions is  likely  to be
*The theory i s  rigorously  developed in  S , S . W ilks, M athem atical 
S ta tis tic s  (Princeton, N . J . :  Princeton U niversity  P re ss , 1943), 
e sp ec ia lly  pp . 29-46 and pp . 157-165.
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s tr ic tly  true in  p ra c tic e , and the  reg ress io n  re su lts  may suffer a s  a 
co n seq u en ce . The e ffec t of lack  of independence (that i s ,  partia l 
correlation) among th e  is  to reduce the p rec ision  of the es tim a tes  
of reg ressio n  c o e ff ic ie n ts . In the extrem e c a se  of perfect co rre la ­
tio n  of any  two of th e  X 's , so lu tion  of th e  se t of sim ultaneous equa­
tio n s is  inde term ina te .
The requirem ent of independence among the explanatory  
v ariab les  has lead  to  th e  developm ent of two b as ic  ty p es of m odels: 
add itive  and m u ltip lica tiv e . Additive m odels are linear in the X‘s; 
th a t i s ,  they have th e  form Y = bQ + b]X i + . . .  + b^X^, M u ltip lica-
d 1
tiv e  m odels are  th o se  of the  form Y = aQXj . . .  X^ . The m ultip lica­
tive  equation  is  lin ea r in  term s of the logarithm s of the v a r ia b le s , 
and in th a t form i t  is  am enable to  m ultiple reg ressio n  a n a ly s is .
S ta tis tic a l m ethods have been dev ised  to  te s t  for random ness
3
of the re s id u a ls  of the  reg ress io n  equation . Investiga to rs of 
econom ic data have frequently  found th a t auto  correla tion  (that 
i s ,  non-random ness) of re s id u a ls  can  be reduced by the in troduction
4
of lagged v a lu es  of the  dependent v a ria b le .
^John Johnston, Econometric M ethods (New York: M cG raw -H ill 
Book Com pany, I n c . ,  1963), p . 201 ff.
The te s t  developed by Durbin and W atson for th is  purpose is  
d isc u sse d  in C hapter VII (A nalysis).
4John Johnston , oja. c l t . , p . 194.
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M u ltip le  re g re s s io n  th eo ry  im p o ses  no re s tr ic t io n s  on th e  form 
o f Xj.® T h erefo re , th e  in d e p e n d e n t v a r ia b le s  of th e  re g re s s io n  e q u a ­
tio n  may th e m se lv e s  be fu n c tio n s  o f o th e r o b se rv ed  q u a n t i t ie s .  T his
freedom  perm its  com bining  th e  tw o  b a s ic  m odels d e s c r ib e d  a b o v e .
2
E xam ples of tran sfo rm a tio n  o f th is  ty p e  a re : X j ** Z j ,  X2 *= log Z2 , 
e t c .  The p a r tic u la r  form of tran sfo rm atio n  may r e s u l t  from th e o re tic a l  
c o n s id e ra t io n s ,  or i t  m ay be d ec id ed  on th e  b a s is  of w hich  form y ie ld s  
th e  b e s t  f i t .  S e le c te d  f in a n c ia l  v a r ia b le s  a re  transfo rm ed  in  th is  
s tu d y  for bo th  of th e s e  r e a s o n s .
F oundations of th e  M odel 
P re m ise s . The m odel for th e  d e te rm in a tio n  of P-E ra t io s  is  
b a s e d  on th e s e  tw o p re m ise s :
A. In v e s to rs  a ttem p t to  m axim ize w ea lth  w ith in  th e  c o n s tra in t 
of se lf -d e te rm in e d  lim it of r i s k .
B. The in flu e n c e  of any  v a r ia b le  on th e  p r ic e -e a rn in g s  ra tio  
c a n  be co n c e iv e d  under co n d itio n s  o f c e te r is  p a r ib u s .
The f i r s t  of th e s e  p rem ises  im p lie s  th a t  in d iv id u a l and  in s t i tu ­
t io n a l in v e s to rs  e v a lu a te  an  eq u ity  i s s u e  on th e  b a s is  of c e r ta in  
o b se rv a b le  c h a ra c te r is t ic s  w h ich  a re  re le v a n t to  th e ir  p riv a te
^Paul G . H o e l, In tro d u c tio n  to  M a th em a tica l S ta t i s t ic s  (Third 
e d it io n , New York: John W iley  & S o n s , I n c . ,  1962), p . 176.
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o b je c t iv e s .  F u rther, from th is  p rem ise  i t  fo llo w s th a t  th e  nam e of 
a n  i s s u e  an d  th e  In d u s try  a f f i l ia t io n  of th e  co rp o ra tio n  a re  no t 
p e r tin e n t per s e , but in f lu en c e  th e  d e c is io n  only  in d ire c tly  th rough  
th e  re le v a n t c h a r a c te r i s t ic s .
P rem ise  B perm its th e  fo rm u la tion  o f r e la t io n s  in v o lv in g  one 
v a r ia b le  an d  th e  P-E m u ltip le  as, i f_ a l l  o th e r  c h a ra c te r is t ic s  o f th e  firm  
w ere  c o n s ta n t .  In  f a c t ,  of c o u rs e ,  i t  w ould  be ra re  i f  th is  w ere tru e . 
H ow ever, th e  p rem ise  i s  e s s e n t ia l ly  a re s ta te m e n t of th e  in d e p en d e n c e  
req u irem en t o f m u ltip le  re g re s s io n  th e o ry , a n d  h a s  th e  Im portan t im p li­
c a tio n  th a t  th e  e f fe c ts  of v a rio u s  v a r ia b le s  on P /E  a re  a d d i t iv e .
H y p o th e s e s . The prim ary h y p o th e se s  to  be te s te d  in  th is  s tu d y  
re f le c t  o b se rv a tio n s  of th e  b eh av io r of P /E  v a lu e s  am ong firm s and 
o ver tim e , a s  w e ll a s  th e  p re m is e s . I t  h a s  been  show n (C hap ter I) 
th a t  th e  m u ltip le  for a  group o f s to c k s  v a r ie s  over t im e . I t i s  ev id en t 
a l s o ,  ev en  to  a  c a s u a l  o b se rv o r, th a t  a t  an y  tim e th e re  i s  a  su b ­
s ta n t ia l  v a r ia tio n  in  P /E  v a lu e s  for in d iv id u a l f irm s.
O b se rv a tio n  su g g e s ts  th e  ran g e  o f th e  e a rn in g s  m u ltip le  i s  from 
ab o u t f iv e  to ,  p e rh a p s , 100 . H ow ever, th e  a v e ra g e  v a lu e  for a la rg e  
group o f s to c k s  i s  lik e ly  to  be in  th e  ran g e  of 1 5 -2 0 . The d iffe re n ce  
in  d is ta n c e  from m ean v a lu e  to  th e  ex trem es of th e  ran g e  im p lie s  a  
(p o sitiv e ly ) skew ed  d is tr ib u tio n  o f P /E .
An in s ig h t  in to  th e  p robab le  n a tu re  o f th e  d is tr ib u tio n  of p r ic e -  
e a rn in g s  r a t io s  among firm s i s  p re se n te d  in  Figure 3 .1 ,  w h ich  i s  b ased
FIGURE 3 .1
FREQUENCY DISTRIBUTION OF PRICE-EARNINGS 
RATIOS OF 80 INDUSTRIAL CORPORATIONS—
JULY 1964
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on data  for 80 corporations in  July 1 9 6 4 .6 The diagram  construc ted  
on a  logarithm ic sc a le  is  more n ea rly  sym m etrical w ith  re sp e c t to  the 
m edian , th an  is  the  figure b ased  on an  a rithm etic  s c a le .  In co n tra s t 
w ith  th e  highly  skew ed lin e a r-b a se d  polygon (b), the  logarithm ic- 
s c a le  polygon appears to  approxim ate a norm al d is tr ib u tio n .
Three major h y p o th eses  stem  from the  o b se rv a tio n s and p rem ises:
I .  The logarithm s of p r ice -ea rn in g s  ra tio  for N Y SE -listed  in d u s­
tr ia l  co rporations are  approxim ately  norm ally d is tr ib u te d .
I I . The mean value  of th e  log-norm al d is trib u tio n  is  determ ined 
by environm ental v a r ia b le s , w hich are  ex tern a l to  th e  firm .
III . The re la tiv e  p o sitio n  in  the d is trib u tio n  of an  ind iv idual firm 
(tha t i s , i t s  d ev ia tio n  from th e  mean) is  a function  of in te rn a l 
c h a ra c te r is tic s  of the firm and of m easures re la te d  to  the 
m arket for i t s  common s to c k .
For b rev ity , the v a ria b le s  d es ig n a ted  in  H ypothesis III w ill be 
ca lle d  " in te rn a l,"  although  some q u an titie s  may be ou tside  th e  d irec t 
con tro l of the  firm . An exam ple of such  a  v ariab le  is  th e  short in te re s t 
ra tio .
Secondary h y p o th eses  a re  p resen ted  a s  each  sp e c if ic  v a riab le  is  
in troduced . T hese h y p o th eses  concern  how in v esto rs  perce ive  each
6T hese data  co n s titu te  one of the  seven  c ro s s -s e c tio n s  of the 
s tu d y . In C hapter VII (Analysis) i t  is  shown th a t th is  c ro s s -s e c tio n  
is  c lo se  to  average  w ith  re sp e c t to  "fit"  to  the hypo thesized  normal 
d is tr ib u tio n .
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v ariab le  to  a ffec t th e ir  o b je c tiv e s . The a c tu a l value  of P/E  re f le c ts
th e  op in ions of m arginal in v e s to rs , both ow ners and non-ow ners of 
7
th e  s to c k .
M athem atical Form ulation. The primary hypo theses m ust be 
tra n s la te d  in to  m athem atical form for em pirical te s t in g . For th a t 
p u rpose , le t
Y ■* p rice -ea rn in g s  ra tio .
W = log Y = common logarithm  of Y.
= s e t  of In te rn a l v a riab le s  .
Xe = s e t  of environm ental v a r ia b le s .
Further, le t  W rep resen t the average  value of W = log Y. Rather than  
being re la ted  to  th e  a rithm etic  m ean, W i s  the logarithm  of the 
geom etric mean of the  Y -v a lu es .
The com bination of H ypotheses I and II s ta te s  th a t W is  a func­
tio n  of the  ex te rn a l v a r ia b le s . The p articu lar function  adopted  in  th is  
study  is
W = log a Q + 2  a^log Xej (3 - la )
If G s tan d s  for th e  geom etric mean of Y, the  equation  can  a lso  be 
w ritten
G = lo g 1 (W) = a 0 "
j  ° j
= a 1 7 x eJ (3-lb)
7
"The bid and a sk ed  q u o ta tions w ill re f le c t the  op in ions of the 
m ost o p tim istic  non-ow ner and the  le a s t  o p tim istic  o w n er."  J . B. 
W illiam s, The Theory of Investm en t Value (C am bridge / M a s s . : Harvard 
U n iversity  P re s s , 1938), p. 12.
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The functional sp ec ifica tio n  to  be te s te d  a s  an  embodiment of 
H ypotheses 1 and III is
w = W - W  = b0 + bkXlk  (3-2)
Equation (3-2) is  referred to a s  "in ternal"  in the  a n a ly s is  s in ce  it
re la te s  dev iation  w to  the in te rna l c h a ra c te ris tic s  o f the firm .
Equations (3 - la ) and 3-2) can  be added to  y ield  a sing le
ex p ressio n  for W in  term s o f both c la s s e s  of independent v a r ia b le s .
This in v estig a tio n  in itia lly  te s ts  th e  two equations se p a ra te ly , w ith
reg ress io n  a n a ly s is  re la ted  to  equation  (3- 2) taking a s  g iven the 
— 8value of W. Then, an  an a ly s is  i s  performed w ith both s e ts  of 
v ariab les  combined to  y ie ld  an estim ate  of W .
V ariables w hich are in te rn a l to  the  firm have been c la ss if ie d  
for purposes of th is  study in to  four groups: fundam ental, s tru c tu ra l, 
te c h n ic a l, and q u a lita tiv e  (dummy). The rem ainder of th is  chap ter 
considers  the  f irs t two c a te g o r ie s . C hapter IV d isc u s se s  the te c h n ic a l 
and q u a lita tiv e  v a r ia b le s , and p resen ts  those  environm ental m easures 
w hich are  presumed to  determ ine the  general level of p rice -earn in g s 
v a lu e s .
Q
In  the  an a ly s is  of equation  (3 -2 ), w hich com bines the  c ro s s -  
s e c tio n s , dev iation  w is  ex p ressed  in standard  u n its .
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G eneral In fluences on th e  P-E Ratio 
Before considering  in  d e ta il the sp ec ific  elem ents to  be incor­
porated in  the  model for determ ining P-E r a t io s , i t  w ill be helpful to 
review  some of the g en era l a s p e c ts  of a company w hich tend to  make 
i t s  common sto ck  re la tiv e ly  more a ttra c tiv e  to in v e s to rs .
P ro fessional a n a ly s ts  have Iso la ted  th e se  corporate ch a rac te r-
9
1 s t ie s  as  being im portant!
1. Better than  average  in c re a se s  in  sa le s  and earn ings over a 
period of y e a rs .
2 . Large re investm en t of earn ings in  p lan t and equipm ent.
3 . S izeab le  expenditure (as percen t of sa le s)  on re se a rc h .
4 . High ra te  of re tu rn  on in v ested  c a p ita l .
5 . Product innovation  and m arket expansion .
6 . P rogressive managem ent and a depth of management ta len t 
to  support ex p an sio n .
7 . In tensive  em ployment of cap ita l and large sc a le  of operation .
8 . Some degree of monopoly due to  know -how , p a ten ts , s tra teg ic  
location  a n d /o r  so u rces of raw m a te ria ls .
®G. Howard C onklin , "Growth Stocks -  A C ritica l View, " in 
Eugene M . Lerner (e d .) ,  Readings in F inancial A nalysis and 
Investm ent M anagem ent (Homewood. 111.: Richard D . Irw in, I n c . ,  
1963), p . 350.
A nother l i s t  of In flu e n c e s  on th e  P-E  r a t io  h a s  b een  rep o rted  by 
S m alter and  Yancey,*** w ho c o n s id e r  th e s e  s ix  fa c to rs  to  b e  th e  m ost 
im portan t to  in v e s to rs :
1 . P ro sp e c t of fu tu re  e a rn in g s  g row th .
2 . M inimum f lu c tu a tio n  around ea rn in g s  tre n d .
3 . P rom ise of grow th o ver many y e a r s ,  b a s e d  p a r tia lly  on p a s t  
p e rfo rm an ce .
4 . H eavy  em p h as is  on re s e a rc h  an d  d ev e lo p m en t.
5 . F requen t in tro d u c tio n  of new  p ro d u c ts , w h ich  re in fo rc e s  
in v e s to r  co n fid en ce  in  R & D e f fo r ts .
6 . P a r tic ip a tio n  of th e  com pany in  re c o g n iz e d  grow th m a rk e ts .
T hose in v e s tig a to rs  found th a t  m any w e ll-k n o w n  re f le c tio n s  of
m anagem ent p o lic y  seem  to  be o f le s s  in te r e s t  to  in v e s to r s .  T hese  
item s in c lu d e : re tu rn  on e q u ity , e a rn in g s  re te n tio n  r a te ,  and  le v e l 
of d e b t in  th e  c a p ita l  s t r u c tu r e .**
W h ile  som e of th e  c h a ra c te r is t ic s  of th e  firm  ap p ea rin g  in  th e  
ab o v e  l i s t s  can  be m easured  d ir e c t ly ,  o th e rs  a re  more d if f ic u lt  to  
a s s e s s .  M oreover, ev en  w ith  r e s p e c t  to  th o se  a t tr ib u te s  th a t  ca n  be 
m e a su red , th e re  rem ain s th e  p sy c h o lo g ic a l q u e s tio n  of how th e  m arket
***Donald J .  S m alter and R oderic C . Y ancey , "P/E  A n a ly s is  in  
A cq u is itio n  S t r a te g y ." H arvard B u sin ess  R ev iew . XLIV, Number 6 
(N ovem ber-D ecem ber 1966), p . 8 8 .
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e v a lu a te s  th e  in fo rm atio n . On th e  s u b je c t  of th e  p sy cho logy  of th e
12m a rk e t, a n  e x p e rie n c e d  in v e s tm e n t c o u n se lo r  m ade th e s e  com m ents:
The e s s e n t i a l  q u e s tio n  becom es n o t only  a t  w h a t p rice  
sh o u ld  a  s to c k  s e l l  ( s c ie n tif ic a l ly  c a lc u la b le  v a lu a tio n ) , but 
a t  w h ich  p ric e  i t  i s  l ik e ly  to  s e l l .  The tw o a re  no t n e c e s s a r i ly  
th e  sam e an d  ex p e rie n c e  t e l l s  u s  th a t  a s  a  m atte r of fa c t th ey  
can  d iffe r  c o n s id e ra b ly  for long  p erio d s  of tim e .
The fa c to rs  w h ich  f in a n c ia l p ra c tit io n e rs  h av e  found to  a f fe c t
P-E  m u lt ip le s , a s  w e ll  a s  th e  re s e a rc h  fin d in g s  rev iew ed  in  C h ap te r
11, a id  c o n s id e ra b ly  in  c o n s tru c tio n  of th e  m odel.
Fundam ental V ariab les 
R ecen t Growth R a te . Growth in  e a rn in g s  i s  a m ajor fa c to r  in  an y  
m odel of s to c k  p rice  b eh a v io r . M ost of th e  l i te ra tu re , h o w ev er, is  
co n ce rn ed  w ith  lo n g -te rm  grow th p ro s p e c ts .  A lthough a lo n g -te rm  
grow th  v a r ia b le  is  a ls o  in c lu d ed  in  th e  cu rren t m odel, th e  f i r s t  v a r ia b le  
to  be d e fin ed  r e la te s  to  re c e n t p a s t  e a rn in g s  o f th e  firm .
V ariab le  X j i s  d e fin ed  a s  th e  "e ffe c tiv e "  grow th ra te  in  ea rn in g s  
a c h ie v e d  by th e  firm  during a  perio d  of s e v e n  ca len d a r q u a r te rs  ending  
one q u a rte r  p rior to  e a c h  c r o s s - s e c t io n  m onth . (The re a s o n  for end ing  
th e  period  one q u a rte r  p rior w ill  becom e c le a r  in  th e  d is c u s s io n  of 
w h ich  in c o rp o ra te s  a n  e x tra p o la tio n  o f th e  re c e n t grow th tr e n d .)  The
12 Q u o ta tio n  of Andrew T e lle r  in  N ic o la s  M olodovsky , "V aluation 
of Common S to c k s ,"  in  Lerner ( e d .) ,  o p . c l t . , p . 280 .
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grow th  ra te  i s  m ade " e ffe c t iv e "  by a p p lic a tio n  o f co n fid en ce  lim its  to
13th e  in d ic a te d  tren d  r a te .
P rev a ilin g  th e o ry  an d  supporting  em p irica l s tu d ie s  r e je c t  th e  
c o n c e p t th a t  in v e s to rs  re ly  on tre n d  (or ex p ec ted ) v a lu e s  in  s i tu ­
a t io n s  in v o lv in g  r i s k ,  w ithou t reg ard  to  th e  v a r ia b ili ty  of th e  o u tco m e.
The p io n eerin g  w ork of M arkow itz  re q u ire s  in v e s to rs  to  exam ine both
14
th e  m ean an d  th e  v a r ia n c e  of d is tr ib u tio n s  a ffe c tin g  a s s e t  h o ld in g s . 
R esea rch  rep o rted  by Sharpe re in fo rc e s  th is  v iew  by add ing  th e  w eig h t 
o f em p iric a l e v id e n c e .
In e v a lu a tin g  re c e n t grow th r a te ,  in v e s to rs  a re  co n c e iv e d  to  
a d ju s t  th e  tren d  v a lu e  (1) in  p roportion  to  th e  v a r ia b ili ty  o f re c e n t 
p a s t  e a rn in g s  an d  (2) in  a  d ire c tio n  o p p o s ite  to  th e  d ire c tio n  of th e  
tre n d . T his h y p o th e s is  i s  no t to  be  co n s tru e d  a s  m eaning th a t
13C om puta tion  o f X^ is  perform ed a s  fo llo w s: Let u t  be th e  
n a tu ra l logarithm  o f e a rn in g s  per sh a re  o f common s to c k  for th e  12-  
m onth perio d  end ing  in  c a le n d a r  q u a r te r  t .  A tim e s e r ie s  re g re s s io n  
o f = a + b t i s  m ade to  de te rm in e  e s tim a te s  o f th e  c o n s ta n ts  a and
b . S in ce  th e  r e g re s s io n  in v o lv e s  u t  s  I n  Et , b i s  th e  co n tin u o u s 
grow th  ra te  o f E per c a le n d a r  q u a r te r . The e q u iv a le n t a n n u a l ra te  of 
g row th  i s  B = 4 b . X j i s  e i th e r  th e  upper o r low er lim it of th e  8 0 - 
p e rc e n t co n fid en ce  in te rv a l on B.
*^H arry M . M ark o w itz , P o rtfo lio  S e le c tio n  (New York: John 
W iley  & S o n s , I n c . ,  1959). M a rk o w itz 's  p r in c ip a l th e s i s  is  th a t  
e f f ic ie n t p o rtfo lio s  a re  th o s e  w h ich  c o n s id e r  th e  e x p e c te d  v a lu e  (E) 
and  th e  s ta n d a rd  d e v ia tio n  (C ) of th e  d is tr ib u tio n  in  o rder to  m axi­
m ize one p aram ete r under c o n s tra in t o f th e  o th e r .
* ^ W illiam  F. S h arp e , "R isk -A version  in  th e  S tock M arket; 
Some E m pirical E v id en ce , " The Journal o f F in an c e . XX (Septem ber 
1965), p p . 4 1 6 -4 2 2 .
44
In v e s to rs  m ake th e  ad ju s tm e n t e x p lic i t ly  in  th e  m anner p re se n te d  
b e lo w . I t  i s  su ff ic ie n t to  a s su m e  th a t  a  form o f re a so n in g  s im ila r  to  
w h a t i s  p ro p o sed  e n te r s  in to  th e  d e c is io n -m a k in g  o f a n  in d iv id u a l 
in v e s to r ,  a  f in a n c ia l  a n a ly s t ,  or a n  in s t i tu t io n a l  in v e s tm e n t m an ag er.
The in v e s to r  i s  a s su m e d  to  a llo w  fo r v a r ia b il i ty  by u s in g  a
s t a t i s t i c a l  co n fid e n c e  lim it to  r e p la c e  th e  m ean v a lu e  o f g row th  ra te
in d ic a te d  by  r e g re s s io n .  S uch  a  c o n c e p t h a s  b een  ad v a n c e d  by
16Baumol a s  a re fin em en t in  th e  s e le c t io n  o f p o r tfo lio s , and  th e re  i s  
l i t t l e  re a s o n  to  doub t i t  w ould  be e q u a lly  e f fe c tiv e  in  a s s e s s in g  grow th 
p ro s p e c ts .
The h y p o th e s is  m ade a b o u t th e  d ire c tio n  of th e  a d ju s tm e n t i s  a 
re f le c tio n  of in v e s to r  s k e p tic is m . An i l lu s tr a t io n  w ill  e x p la in  th e  
r e a s o n in g . S uppose  Firm A sh o w s an  ex trem e ly  h igh  g row th  ra te  of 
e a rn in g s , sa y  50 p e rc e n t ,  o v e r  th e  p a s t  tw o y e a r s .  R e g a rd le ss  o f 
th e  v a r ia b il i ty  o f e a rn in g s  o v er th a t  p e rio d , in v e s to rs  a re  re lu c ta n t 
to  b e lie v e  th a t  a g row th  ra te  o f th a t  m agnitude c a n  be s u s ta in e d .  The 
m ore "norm al" s i tu a t io n  w ould  be for th e  grow th  ra te  to  d e c re a s e  in  
th e  fu tu re . C o n v e rs e ly , in v e s to rs  w ould  n o t be in c lin e d  to  b e lie v e  
th a t  a h ig h ly  n e g a tiv e  g row th  r a t e ,  o ver a  r e la t iv e ly  sh o r t- ru n  p e rio d , 
w ould  be s u s ta in e d .  T h u s , i t  i s  a rg u ed  th a t  th e  a d ju s tm e n t to  th e  
sh o rt- te rm  p a s t  grow th  ra te  i s  o p p o s ite  in  d ire c tio n  to  th e  tre n d  and
*®William J .  Baum ol, "An E xpec ted  G a in -C o n fid e n ce  Limit 
C rite rio n  for P o rtfo lio  S e le c t io n , " M anagem ent S c ie n c e , X (O ctober 
1963), p p . 1 7 4 -1 8 2 .
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of a  magnitude proportional to  the variab ility  of earnings over the 
17tim e period. It w ill be s ta ted  h e re , how ever, tha t zero is  the 
lim it of a l l  adjustm ents to  short-term  growth rate ; no positive trend 
ra te  is  reduced below zero , and no negative ra te  is  increased  above 
ze ro .
The secondary hypothesis is  made th a t w (= W-W, a s  defined 
previously) is  d irec tly  proportional to  the "effective" short-term  
growth ra te . Therefore, Xj w ill be entered in to  the reg ression  equa­
tion  (3-2) a s  a  linear variab le , and the coeffic ien t of is  expected 
to  be p o s itiv e .
Earnings D eviation from Expectation. Although investo rs are 
presumed to be skep tica l of short-run earnings trend , they are thought 
to  be responsive to valid  changes in earnings p ro sp ec ts .
It is  desired  to construct a m easure (X2) which compares the 
expectation  of current earnings w ith the ac tual re s u lts . The formu­
la tion  of Xj employs an ad justed  growth ra te , derived from the 
quarterly  trend rate (b) and the v ariab ility . Let th is  ad justed  ra te  
be denoted by BA.DJ, le t the la s t  quarterly  period of the reg ression  
be Period 7, and le t the quarter im m ediately prior to the c ro ss -se c tio n  
month be Period 8 . The in v es to r 's  expectation  of earnings is  an
17Specific procedures of adjustm ent employed in th is  study are 
d iscu ssed  in Chapter VI.
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ex trapolation  b ased  on the  ad ju sted  growth ra te  and the  trend value a t 
Period 7 . Variable is  defined  a s  the  dev iation  of ac tu a l earnings 
and expected  ea rn in g s , ex p ressed  in standard  u n its . The concept is  
shown schem atica lly  in  Figure 3 ,2 .
FIGURE 3 .2  
RATIONALE UNDERLYING VARIABLE X2
Time Period (Quarters)
The expected  value  for Period 8 is  
U8EST = U7EST + BADJ 
If SEU rep resen ts  th e  standard  error of es tim ate  of u based  on the 
7-period  reg re ss io n , the  new variab le  i s  defined 
X2 « (U8 -  U8EST) / SEU
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The d irection of the effect on P-E multiple is  expected to be the 
sam e a s  the d irection  of the deviation . The magnitude of the effect is  
hypothesized a s  being proportional to  amount of deviation , expressed  
in un its  of SEU. Therefore, variable X2 en ters the m ultiple regression  
equation in  linear form, and its  coeffic ient is  expected to be p o sitiv e . 
Earnings S tability  Index. S tability  of earnings is  a w idely-
I p
accep ted  measure of investm ent quality  of common stock . 0 The 
important role of variab ility  in recent financial theories previously 
mentioned acknow ledges the influence of stab ility  in a world of r isk -  
averse in v esto rs .
I t is  conceivable tha t earnings s tab ility  a lso  serves as  an 
ind irec t m easure of management sk ill . Management ab ility  is  a 
recognized influence on investm ent quality , but one tha t normally
I Q
cannot be quan tified . Recent theories of management recognize the
18 Earnings s tab ility  over the previous e igh t-year period is  a 
primary m easure, along with growth and d iv idends, used  by the 
Standard & Poor's Corporation to ra te  investm ent quality  of common 
s to c k s . (See the introductory pages of tha t firm 's monthly publica- 
tlo n . Stock G uide.)
19 "O bjective te s ts  of managerial ab ility  are few and not too 
sc ien tific . . . . The most convincing proof of capable manage­
ment lie s  in a superior com parative record over a period of tim e. " 
Graham, Dodd and C o ttle . Security A nalysis . Principles and 
Techniques (Fourth ed ition . New York: M cGraw-Hill Book C o . , 1962), 
p . 90.
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life -c y c le  of te c h n o lo g ie s , and exp la in  how the life -c y c le  can  be
20exp lo ited  by m anagers to  ach iev e  s tab le  growth o b je c tiv e s .
The index  of earn ings s ta b ili ty  for th is  study  is  developed
from the  m ost re c e n t f iv e -y e a r  h is to ry  of the  firm . I t i s  based  on a
tim e s e r ie s  reg re ss io n  of th e  logarithm  of earn ings per sh a re . Let
“u = In  E = a  + bt be the  reg re ss io n  equation  for a  p articu la r firm and
le t  SEU be th e  standard  error of the e s tim a te  of u .  The degree of
v aria tio n  in ea rn in g s during th e  p a s t five  y ears is  m easured by SEU.
The e s tim a te  of earn ings for each  tim e period is  th e  n a tu ra l
an ti-lo g arith m  of u^, or
E* = exp (ut ) -  exp (a + bt)
The re s id u a ls  (Et  -  Et ) a re  c a lcu la te d  for each  tim e period and the
ro o t-m ean -sq u a re  re s id u a l is  referred  to  a s  the standard  re s id u a l of
earn ings (SRE). The m ean v a lu e  of the earn ings e s tim a te s  is  a lso
21com puted, and th e  s ta b ili ty  index  (X3) i s  defined
x 3 = e ' / s r e
^ H e r b e r t  G . H ic k s , The M anagem ent of O rganizations ftJew York: 
M cG raw -H ill Book C o .,  1967), pp . 426-428 . H icks d efin es  te ch n o lo ­
g ie s  to  inc lude  p ro d u c ts , p ro c e s se s  and  p o lic ie s  of th e  firm . The 
ty p ic a l life  p a tte rn  of any  techno logy  c o n s is ts  of four p h ases : in tro ­
ducto ry , grow th, m atu rity , and d e c lin e . O rganization  su rv iva l and 
renew al a re  ach iev ed  by proper phasing  of te ch n o lo g ie s .
^*In a  very  g enera l w ay th e  index Xo is  pa tterned  a fte r the  con­
stru c tio n  of an  index  of in s ta b il i ty  by Gordon, who su g g e s ts  "the 
standard  d ev ia tio n  of the  re c e ip t d iv ided  by the investm en t is  th e  b e s t 
index  of re la tiv e  r i s k . " The v ariab le  u sed  by th a t in v es tig a to r involved 
th e  v a riab ility  of re tu rn  to  book v a lu e  of eq u ity , and w as not one of the 
b e tte r determ inan ts of share  p rice  (cf. C hapter II) . See Gordon, The 
In v estm en t. F inancing and V aluation of the Corporation (Homewood, 
111.: Richard D. Irw in, I n c . ,  1962), p . 69ff.
If a l l  o ther c h a ra c te r is t ic s  of tw o firm s are  e q u a l, i t  i s  su p ­
p osed  th a t in v e s to rs  w ill c le a r ly  p refer to  In v e s t in  th e  firm ex h ib itin g  
a  h igher deg ree  of ea rn in g s  s ta b i l i ty .  H en c e , a  high v a lu e  of X g  i s  
ex p ec ted  to  c a u se  a  p o s itiv e  d e v ia tio n  of P-E ra tio  from th e  m ean 
P /E  v a lu e  for a l l  f irm s . But w hether th e  re la tio n  i s  lin e a r i s  d if f ic u lt 
to  ju d g e  a  p r io ri. S tu d ies  by C o ttle  and W hitm an (review ed in  
C hap ter II) su g g e s t a  n o n -lin e a r  re la tio n  betw een  ea rn in g s y ie ld  and  
s ta b i l i ty ,  but provide no c lu e  a s  to  th e  n a tu re  of th e  re la t io n . P re­
lim inary  exam ination  of v a lu e s  of Xg for th e  sam ple of firm s u se d  for 
th is  s tu d y  re v e a ls  a w ide range of v a lu e s  -  from n ea r ze ro  for some 
firm s to  over 400 in  a  few In s ta n c e s .  In th e  m ultip le  re g re ss io n  
a n a ly s is ,  X g  w ill be s u c c e s s iv e ly  en tered  in  lin e a r  form and  a s  a 
transform ed v a ria b le  (for ex am p le , log X 3 )  to  determ ine w hich  t r e a t ­
m ent y ie ld s  b e s t r e s u l t s .
F ive-Y ear Growth R a te . I t  i s  g en e ra lly  ag reed  th a t  in v e s to rs
se e k  fu tu re  growth in  e a rn in g s , and  th a t  th e  ex p ec te d  fu tu re  growth
is  th e  re le v a n t v a ria b le  in  determ ining  th e  m ultip le  ap p lic a b le  to
cu rren t e a rn in g s . C om prehensive g ro w th -s to ck  ta b le s  have been  
22p u b lish ed , w hich  g ive  ea rn in g s  m u ltip lie rs  app rop ria te  to  v ario u s 
com binations of grow th ra te  and grow th d u ra tio n . The problem  is  th a t
^ F o r  exam ple , N ico la s  M olodovsky , C a therine  M ay and  
Sherman C h o ttin e r, "Common S tock V aluation: P rin c ip le s , T ab les  and 
A p p lica tio n , " F in an c ia l A n aly s ts  Tournal, XXI, Number 2 (M arch-A pril 
1965), p p . 104-123 .
50
th o s e  fu tu re  q u a n t i t ie s  m u st be e s t im a te d , p a rtly  on th e  b a s is  of 
p a s t  h is to ry .
The f iv e -y e a r  re g re s s io n  of e a rn in g s  u se d  to  c o n s tru c t th e  
e a rn in g s  s ta b i l i ty  in d e x  o f th is  s tu d y  i s  a ls o  th e  b a s is  fo r th e  lo n g ­
term  grow th  v a r ia b le .  An a d ju s tm e n t i s  m ade to  th e  tren d  grow th 
r a te ,  s im ila r  to  th e  a d ju s tm e n t a p p lie d  to  th e  in d ic a te d  re c e n t grow th 
r a te  to  form X j . The a rgum ent su p p o rtin g  th e  a d ju s tm e n t i s  e s s e n t ia l ly  
th e  sam e a s  befo re : in v e s to rs  a re  p resum ed  to  be s k e p tic a l  o f ex trem ely  
h ig h  or ex trem ely  low  r a te s  o f g ro w th .
In  th e  v ery  lo n g -te rm  (8 0 -y ea r) s tu d y  o f s to c k  p r ic e s  m ade by
M o lo d o v sk y , th e  DJIA s to c k s  w ere  found to  h av e  an  a v e ra g e  com pound
23an n u a l grow th  r a te  o f  on ly  four p e rc e n t. In d iv id u a l i s s u e s  over 
sh o rte r  tim e  p e rio d s  m ay h a v e  r a te s  d e v ia tin g  s u b s ta n tia l ly  from th e  
o v e ra ll  a v e ra g e , bu t th e  d e v ia tio n  i s  norm ally  o f sh o rt d u ra tio n . IBM 
is  a n  e x c e p tio n a l ex am p le  c i te d  freq u en tly ; i t s  av e ra g e  com pound 
grow th r a te  fo r th e  period  1918-1958  w as ab o u t 11 p e rc e n t . 24 For 
th e  te n -y e a r  period  en d in g  in  1965 , L itton  In d u s tr ie s ,  I n c . 's  com ­
pound a n n u a l g row th  r a te  in  e a rn in g s  w as  ab o u t 37 p e rc e n t, a  reco rd  
w hich  sh o u ld  p la c e  th a t  firm  am ong th e  le a d e rs  of N Y SE -listed  
c o rp o ra tio n s .
^ N i c o l a s  M o lo d o v sk y , "V aluation  o f Common S to c k s ,"  in  
L erner ( e d .) ,  op_. c i t . , p .  2 7 7 .
24I b i d . . p .  2 6 1 .
In  v iew  o f th e  h is to r ic a l  re c o rd , a n d  in  reco g n itio n  o f th e  
c y c l ic a l  n a tu re  of e a rn in g s  in  m any in d u s t r ie s ,  i t  i s  doub tfu l th a t  
In v e s to rs  a c c e p t  a t  f a c e  v a lu e  in d ic a te d  grow th r a te s  o£ s a y ,  85 p e r­
c e n t  o r -1 1 0  p e rc e n t .  V ariab le  X4 of th is  s tu d y  i s  an  " e f f e c t iv e ” 
grow th ra te  of th e  firm  b a s e d  on th e  m o st re c e n t f iv e -y e a r  h is to ry  
an d  a  c o n fid en ce  lim it a d ju s tm e n t. The a d ju s tm e n t i s  m ade in  th e  
o p p o s ite  d ire c tio n  from  th e  tr e n d , a s  in  th e  c a s e  of X j (re cen t grow th 
r a te ) ,  a n d  in  a n  am ount p ro p o rtio n a l to  th e  s tan d a rd  erro r o f e s tim a te
o c
o f th e  r e g re s s io n  e q u a tio n . ^
A d eg ree  o f in te r - c o r r e la t io n  b e tw e en  Xg and  X4 i s  in tro d u ced  
in to  th e  m odel s in c e  th e  d e f in it io n s  of bo th  v a r ia b le s  u s e  th e  s ta n d a rd  
erro r of e s tim a te  of th e  f iv e -y e a r  tim e s e r ie s  r e g re s s io n . A p re lim in ary  
m u ltip le  re g re s s io n  of th e s e  v a r ia b le s  on  P /E  v a lu e s  in d ic a te s  th e  
e f fe c t i s  n o t s e r io u s .  H o w ev er, s in c e  th e  e f fe c t on th e  f in a l r e g re s ­
s io n  a n a ly s is  c a n n o t b e  p re d ic te d , i t  seem s a d v is a b le  to  d e f in e  an  
a l te rn a te  grow th v a r ia b le  w h ich  i s  in d e p en d en t o f X3 .
The a l te rn a te  v a r ia b le  (Xg) i s  a  fu n c tio n  of tren d  grow th ra te  
a lo n e . L et b r e p re s e n t th e  co n tin u o u s  grow th ra te  c o n s ta n t o f  th e  
r e g re s s io n  u  -  a  + b t o v e r th e  f iv e -y e a r  p e r io d . T hen , th e  d e f in itio n  i s
''C o n s id e r in g  th e  lo n g e r  tim e perio d  re f le c te d  in  X4 , a  70- 
p e rc e n t co n fid e n c e  in te rv a l on  th e  re g re s s io n  c o e ff ic ie n t i s  s p e c if ie d . 
(C om parable in te rv a l o n  re c e n t grow th  ra te  i s  8 0 -p e rc e n t .)  The form ula 
u s e d  fo r th e  ad ju s tm e n t i s  d is c u s s e d  in  C h ap te r  VI.
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X5 *= log  (1 + b)
N ote th a t  b  I s  e x p re s s e d  a s  a  f ra c tio n , an d  th a t  th e  fu n c tio n  i s
d e te rm in a te  only  if  b i s  g re a te r  th a n  - 1 .  For co m p u ta tio n , v a lu e s
26
o f b a re  lim ited  to  th e  ran g e  -1  to  + 1 .
In c lu s io n  of n o t on ly  re ta in s  th e  o rig in a l d a ta  for u s e  in  th e
a n a ly s i s ,  i f  th is  i s  n e c e s s i ta te d  by h igh  c o rre la tio n  b e tw een  X3 and
X4 , but a l s o  i t  perm its  e x p e rim e n ta tio n  w ith  th e  m ultip le  r e g re s s io n
m odel by te s t in g  a l te rn a te ly  th e  e f fe c t iv e n e s s  of X4 and  X5 in  th e
ex p la n a tio n  o f P-E r a t io s .
D iv id e n d s . Three a s p e c ts  of d iv id en d s  a p p e a r  to  be Im portan t
in  th e  d e te rm in a tio n  o f th e  P -E  r a t io .  T h ese  a re  th e  d iv id en d  y ie ld ,
th e  ra te  of change in  th e  d iv id e n d , and  th e  d iv id en d  payou t r a t io .
T h ese  a s p e c ts  a re  in te r - r e la te d ,  e s p e c ia l ly  y ie ld  an d  p a y o u t.
Let X0 be th e  cu rren t d iv id en d  y ie ld  e x p re s se d  in  p e rc e n t an d
le t  A be th e  d iv id en d  payou t ra t io  (a lso  in  p ercen t) fo r th e  cu rren t
p e rio d . If D  s ta n d s  for th e  d o lla r  am ount o f  th e  d iv id en d  an d  E for
ea rn in g s  per s h a re , th e n
D /E  = A/1 0 0
from w hich  P /E  = , .  - — —
100 D /P
2 6Trend grow th  r a te s  la rg e r  in  m agnitude th a n  100 p e rce n t a re  
in d ic a te d  in  17 of th e  560 s e ts  of d a ta  o f th e  s tu d y . F ive of th e  80 
sam ple  co rp o ra tio n s  a re  re p re se n te d  in  th e  group show ing v ery  h igh  
tren d  v a lu e s  of g row th . A lthough only  7 of th e  17 in s ta n c e s  a re  n e g a ­
t iv e ,  dem anding ad ju s tm e n t from th e  m a th em a tica l s ta n d p o in t, i t  
se e m s a d v isa b le  to  lim it th e  range of b in  bo th  d i r e c t io n s .
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The q u a n tity  (100 D /P ) i s ,  by d e f in it io n , Xg. F u rther, le t  Xg 
be d e fin ed  a s  th e  a v e ra g e  p ayou t p e rce n tag e  o f th e  cu rren t y e a r  and  
th e  tw o Im m ediate ly  p reced in g  y e a r s . S in ce  d iv id e n d s  te n d  to  be 
m ore s ta b le  th an  e a rn in g s , u s e  o f an  a v e ra g e  p ayou t p e rce n tag e  
p ro v id es a  b e tte r  m easu re  o f m anagem ent p o lic y .
If  th e  re la tio n  in d ic a te d  ab o v e  i s  w ritte n  in  lo g arith m ic  form , 
su b s titu tin g  Xg, su b s titu tin g  Xg in  p la c e  of A an d  in se rtin g  propor­
t io n a li ty  c o n s ta n ts ,  th e  r e s u l t  i s
W  * log (P/E) = bglog Xg -  bglog Xg 
The e x p e c te d  re la tio n s  d e riv e d  ab o v e  a re  c o n s is te n t  w ith  r e s e a rc h
f in d in g s  rep o rted  in  th e  l i te r a tu re .  In  a d d itio n  to  r e s u l t s  p re v io u s ly
2 7re v ie w e d , a  la rg e  s c a le  s tu d y  by H arkovy i s  r e le v a n t .  H arkovy
found th a t ,  a l l  o th e r th in g s  b e in g  e q u a l ,  in v e s to rs  w ill  pay  h ig h e r
p r ic e s  for sh a re s  of a  co rp o ra tio n  h av ing  a  h igh  payou t p o lic y .
H ow ever, if  th e  firm em ploys re ta in e d  ea rn in g s  s u c c e s s fu l ly  to  r e s u l t
in  g ro w th , .p rice  a p p re c ia tio n  e n s u e s .  In  sum m arizing  h is  r e s e a r c h ,
H arkovy s ta te s  th a t  " th e  c ru c ia l fa c to r  i s  th e  p ro fitab le  u t i l iz a tio n
28of in v e s to r s ' f u n d s ."
27 O sc a r  H arkovy , "The R elation  B etw een R eta ined  E arn ings 
an d  Common S tock  P ric e s  for Large L is te d  C o rp o ra tio n s ,"  The Journal 
o f F in a n c e . VIII (Septem ber 1953), p p . 2 8 3 -2 9 7 .
2 8I b l d . , p . 2 9 7 .
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For em p irica l t e s t in g ,  i t  i s  n e c e s s a ry  to  m ake a llo w an ce  for 
th e  v a r ia b le s  Xg an d  Xg hav ing  th e  v a lu e  z e ro , w h ich  o ccu rs  i f  a  firm 
p a y s  no  c a s h  d iv id e n d . A minimum v a lu e  o f 0 .1  p e rce n t i s  e s ta b l is h e d  
fo rX g , fo r w h ich  th e  co rresp o n d in g  lo g arith m ic  v a lu e  i s  - 1 . 0 .  An 
a r b i t r a r y  minimum v a lu e  p re sc rib e d  for a v e ra g e  d iv id en d  p ayou t p e r­
c e n ta g e  (Xg) i s  one p e rc e n t,  w ith  co rresp o n d in g  lo garithm ic  v a lu e  of 
z e ro .  In  ra re  c a s e s  w here  a  firm  pay s d iv id e n d s  in  e x c e s s  o f e a rn in g s , 
Xg i s  lim ited  to  100 p e rc e n t.
V ariab le  X7 o f th is  s tu d y  i s  d efin ed  a s  th e  ra tio  o f in d ic a te d  
c u rren t d iv id en d  paym ent to  th e  am ount p a id  in  the  p rev io u s y e a r .  T h u s , 
th e  v a r ia b le  m e a su re s  ch an g e  in  d iv id en d  p ay m en t, on a  s c a le  c e n te re d  
ab o u t th e  v a lu e  1 .0  re p re se n tin g  no ch an g e  in  d iv id en d  r a te .  A ch an g e  
in  d iv id en d  paym ent h a s  been  c h a ra c te r iz e d  a s  a  m easu re  o f  m an ag e­
m e n t 's  co n fid en ce  in  th e  fu tu re  p ro sp e c ts  o f th e  liq u id ity  o f th e  f irm . 2 ^  
In  a n a ly z in g  q u a r te rly  ch a n g es  in  M oody 's  P rice  In d ex  of 125 in d u s tr ia l  
s to c k s ,  D arling  found th e  d iffe re n ce  b e tw een  a c tu a l  d iv id en d  and  
"norm ally  e x p e c te d "  d iv id en d  to  h av e  a  s ig n if ic a n t b ea rin g  on p r i c e .30
2 9pau l G . D a rlin g , "A S urrogative  M easu re  of B u s in ess  C o n fi­
d e n c e  an d  I t s  R e la tion  to  S tock  P r ic e s ,"  The Journal o f  F in an c e . X 
(D ecem ber 1955), p p . 4 4 2 -4 5 8 .
3 0 jb id . D a r lin g 's  su rro g a tiv e  m easu re  i s  d e fin ed  a s  C = D -D c 
In  w h ich  D i s  th e  a c tu a l  d iv id en d  paid  an d  D c i s  th e  e x p e c te d  v a lu e  
com puted  from a  le a s t - s q u a r e s  re g re s s io n  of th e  p reced ing  48 q u a r te rs .  
The s tu d y , co v erin g  th e  period  1935-1953 (ex c lu d in g  w ar y e a r s ) ,  r e la te d  
th e  M oody P rice  Index  to  th e  le v e l o f co m p o site  d iv id en d s  and  th e  
m easu re  C . U n ex p la in ed  v a r ia tio n  in  th e  p rice  in d ex  w as red u ced  
ap p ro x im a te ly  50 p e rce n t by a d d itio n  of th e  v a r ia b le  C . (V alues of R2 
w ith  an d  w ith o u t C w ere .9 2 0  and .8 2 8 , r e s p e c t iv e ly .)
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I t  i s  e x p e c te d  th a t  firm s e x h ib itin g  a  re c e n t d iv id en d  in c re a s e  
w il l  te n d  to  be on th e  h igh  en d  o f th e  d is tr ib u tio n  of log Y, i f  a l l  o th e r 
fa c to rs  a re  e q u a l .  Therefore# th e  c o e ff ic ie n t of X7 sh o u ld  be p o s i t iv e .
As in  th e  c a s e  of Xg an d  Xg, a llo w an ce  i s  req u ired  for X7 to  
accom m odate  firm s n o t p ay ing  d iv id e n d s . I f  no d iv id en d  w as p a id  in  
th e  p rio r y e a r  and  none i s  in d ic a te d  c u rre n tly , X7 i s  a s s ig n e d  th e  v a lu e  
1 ,0  (no c h a n g e ) . H ow ever, if  a  firm in i t ia te s  or re su m es  d iv id en d  
paym ent in  th e  cu rre n t y e a r , fo llow ing  a  p e rio d  of no d iv id e n d , th e  
v a lu e  of X7 i s  a rb itra r ily  s e t  a t  2 .0 ,  co rresp o n d in g  to  doub ling  th e  
d iv id en d  r a t e .
S tru c tu ra l V ariab les
S ize  o f A s s e t s . S ize  o f th e  co rp o ra tio n  w as found to  be a 
s ig n if ic a n t v a r ia b le  in  th e  s tu d ie s  rev iew ed  in  C h ap te r II; s p e c if i ­
c a l ly ,  th o s e  rep o rted  by B en ish ay , by G ordon an d  by W ip p em . S ince
31e a c h  o f th e s e  r e s e a rc h e rs  s e le c te d  a  d if fe re n t m easure  of s i z e ,  i t  
m ight be  a rg u ed  th a t  th e  c h o ice  o f a s p e c if ic  m easu re  i s  no t a s  
im portan t a s  th e  f a c t  th a t  som e re a s o n a b le  m easu re  i s  in c lu d e d .
In  e a c h  o f th o s e  th re e  in v e s t ig a t io n s ,  th e  fin d in g s  s u g g e s t th a t  
in v e s to rs  p re fe r la rg e  co rp o ra tio n s  to  sm a ll c o rp o ra tio n s , but th a t  th e
31 B enishay  u se d  th e  m ean v a lu e  o f  e q u ity  of th e  co rp o ra tio n  
du ring  e a c h  c r o s s - s e c t io n  y ea r  of h is  a n a ly s i s .  G ordon c h o se  to ta l  
a s s e t s  l e s s  cu rren t l ia b i l i t ie s  a s  h is  m e a su re . W ippern  w orked  w ith  
th e  book v a lu e  of n e t p la n t .
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p re fe ren ce  i s  m easu red  on  a  lo g a rith m ic  s c a le .  P h rased  an o th e r w ay , 
th e  s to c k  o f a  firm of s iz e  10 w as found to  be on ly  tw ic e  a s  a t t r a c ­
t iv e  (from th e  s ta n d p o in t o f r isk ) a s  th e  eq u ity  of a  firm o f s iz e  1 .
The logarithm  o f to ta l  c a p i ta l iz a t io n  (equ ity  p lu s  lo n g -te rm  
d eb t) i s  u se d  a s  th e  s iz e  v a r ia b le  (Xg) o f th is  s tu d y . The c o e ff ic ie n t 
o f Xg i s  e x p e c te d  to  be p o s i t iv e ,  re f le c tin g  in v e s to r s ' p re fe ren ce  for 
th e  red u ced  r is k  of in v e s tm e n t in  la rg e r  f irm s , c e te r is  p a r ib u s .
D e b t. The e f fe c ts  o f co rp o ra te  d eb t on th e  o v e ra ll c o s t  of 
c a p i ta l  to  th e  firm  h a s  b een  a  s u b je c t  o f co n tro v e rsy  in  f in a n c e , 
stem m ing from th e  th e o ry  ad v a n ce d  by M o d ig lian i and  M ille r  th a t  
th e  c o s t  of c a p ita l  is  in s e n s i t iv e  to  th e  d eg ree  of f in a n c ia l le v e ra g e .
A lthough th e  e v id e n c e  is  s t i l l  no t c o n c lu s iv e , s e v e ra l  su b se q u e n t
32in v e s t ig a t io n s  len d  su p p o rt to  th e  tra d it io n a l v ie w .
The tra d it io n a l v iew  o f d eb t i s  th a t  th e  c a p ita l iz a t io n  ra te
a p p lie d  to  e q u ity  s h a re s  i s  a lin e a r ly  in c re a s in g  fu n c tio n  of th e  ra tio
33of d e b t to  e q u i ty . In  te rm s o f th e  P-E  r a t io ,  th is  s ta te m e n t im p lies  
a  d e c re a s e  in  P /E  a s  th e  p roportion  of d e b t in  to ta l  c a p ita l  i s  r a is e d .
A lexander B a rg es , The E ffec t of C a p ita l S tru c tu re  on th e  C o s t 
o f  C a p ita l (Englew ood C l if f s ,  N . J . :  P re n tic e -H a ll ,  I n c . ,  1963), 
e s p e c ia l ly  p p . 100-103 ; J .  Fred W e s to n , "A T es t of C o s t of C a p ita l 
P ro p o s it io n s , 11 S outhern  Econom ic Tournal. XXX (O ctober 1963), 
p p . 105-112; W ip p ern . o p . c i t .
^ E z r a  Solom on, "L everage and  th e  C o s t o f  C a p ita l ,  " The Tournal 
of F in a n c e . XVIII (M ay , 1963), p .  277 .
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If th e  le v e l of d e b t is  a  re la tiv e ly  m inor in f lu e n c e , a s  su g g e s te d  by 
re c e n t in v e s t ig a to r s , i t  m ight be su p p o se d  th a t  in v e s to rs  do  no t 
" p e n a liz e "  a  firm  if  d e b t i s  em ployed  up to  som e " re a so n a b le "  lim it. 
T h is p o s s ib i l i ty  le a d s  to  te s t in g  tw o v e rs io n s  of th e  d e b t v a r ia b le  in  
th is  a n a ly s i s ;
F ir s t ,  fo llow ing  th e  tra d it io n a l a p p ro a c h , i t  i s  h y p o th e s iz e d  
th a t  w = *>10*10 re f le c ts  th e  in f lu en c e  o f d e b t ,  w here X iq i s  th e  
f ra c tio n  of d e b t in  to ta l  c a p i ta l  of th e  firm . The s ig n  o f b io  i s  
ex p e c te d  to  be  n e g a tiv e , c o n s is te n t  w ith  th e  c o n c ep t th a t  a d d itio n a l 
le v e ra g e  re d u c e s  th e  P-E r a t io  ( th a t i s ,  in c re a s e s  th e  c o s t  o f eq u ity  
c a p i ta l ) .
The l e s s  se v e re  p e n a lty  for em ploying  d e b t c a p ita l  c a n  be
2
r e f le c te d  in  an  a l te rn a te  h y p o th e s is  th a t  w = b l l  X11 “  b l l X10 ' 
a g a in  w ith  th e  e x p e c ta tio n  o f b ^  b e in g  n e g a tiv e . S ince  th e  d eb t 
f ra c tio n  (Xjq) i s  n e c e s s a r i ly  le s s  th a n  1 .0 ,  X ^  = * io ^  i s  a  sm a lle r  
num ber th a n  X jq . T h u s, th e  se co n d  fo rm u la tion  te n d s  to  red u ce  an y  
p e n a lty  in  P /E  v a lu e  a r is in g  from th e  u s e  o f d e b t .
The tw o m ethods of a llo w in g  for d e b t w ill  be u se d  a l te rn a te ly  in  
th e  m u ltip le  re g re s s io n  a n a ly s i s ,  to  d e te rm in e  w h ich  form more n ea rly  
d e s c r ib e s  th e  o p in io n s  o f in v e s to rs  e x p re s s e d  in  th e  m a rk e t-p la c e .
34S m alter an d  L an cey , oj>. c i t . , p . 8 8 .
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Return to  E q u ity . The ra te  of ea rn in g s  re tu rn  to  e q u ity  c a p ita l  
i s  an  in d ic a tio n  o f th e  le v e l o f  p ro f ita b il i ty . T his m easu re  i s  th e  
r e s u l ta n t  of tw o  o^her v a r ia b le s :  th e  ra te  o f  re tu rn  on to ta l  in v e s te d  
c a p i ta l , and  th e  am ount of d e b t c a p ita l  em ployed by th e  firm .
The a n a ly s e s  o f C o ttle  an d  W hitm an (rev iew ed  in  C h a p te r II) 
fa ile d  to  find  a  s ig n if ic a n t c o rre la tio n  o f re tu rn  to  e q u ity  an d  the  
ea rn in g s  y ie ld ,  an d  o th e r  in d ic a t io n s  have  b een  m entioned  th a t  th is  
q u a n tity  d o e s  n o t p lay  a  m ajor ro le  in  th e  d e te rm in a tio n  o f th e  P-E  
r a t io .  N e v e r th e le s s , i t  i s  a  m easu re  u se d  q u ite  o ften  in  in v e s tm e n t 
a n a ly s is  and  re q u ire s  c o n s id e ra tio n . E ach y e a r  F orbes m ag azin e  ran k s  
a  la rg e  group o f common s to c k s  acco rd in g  to  re tu rn  on e q u ity  in  th e  
m ost re c e n t y e a r , and  in c lu d e s  a ls o  an  a v e ra g e  an n u a l re tu rn  o ver 
th e  p rev io u s five  y e a r s .
E xam ination  of th e s e  d a ta  for th e  perio d  1961-1965 su g g e s ts  
th e  d is tr ib u tio n  of ra te  o f re tu rn  i s  lo g -n o rm a l. F igure 3 .3  p re se n ts
35th e  freq u en cy  d is tr ib u tio n  of 312 m ajor U . S .  in d u s tr ia l  c o rp o ra tio n s .
The norm al d is tr ib u tio n  f it te d  v is u a lly  to  th e s e  d a ta  h a s  a m ean v a lu e
of 0 .9 7 8  (co rrespond ing  to  9 .5  p e rc e n t return) an d  a  s ta n d a rd  d e v ia tio n
of 0 .1 9 5 . The lo g -n o rm al re la tio n s h ip  a p p e a rs  r e a s o n a b le ,  e x c e p t for 
th e  low er end  of th e  ran g e  (re tu rn  le s s  th a n  th re e  p e r c e n t ) . ^
qc
• B ased on d a ta  from "N in e tee n th  A nnual Report on A m erican 
In d u s try ."  F o rb es . C , Num ber 1 (January 1 , 1967), p p . 1 3 -1 5 .
^ S i n c e  th e  p u rp o se  o f  exam ining  th e s e  d a ta  is  to  o b ta in  an  
app rox im ation  o f th e  n a tu re  of th e  d is tr ib u tio n , no s ta t i s t i c a l  t e s t  of 
g o o d n e s s -o f - l t  w as  c o n s id e re d  n e c e s s a ry .
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FIGURE 3 .3
DISTRIBUTION O F RETURN TO EQUITY FOR 
312 INDUSTRIAL CORPORATIONS, 1961-1965
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S ource: D a ta  from F o rb e s , Jan u ary  1, 1967, p p . 1 3 -1 5 .
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R eflec ting  th e  in d ic a te d  lo g a rith m ic  d is tr ib u tio n , v a r ia b le  X j2 
o f th is  s tu d y  i s  d e fin ed  to  be  th e  logarithm  of p e rcen t re tu rn  to  e q u ity  
fo r th e  y e a r  p reced in g  th e  c r o s s - s e c t io n .  For re a s o n s  d is c u s s e d  in  
C h a p te r  VI, th e  minimum v a lu e  o f X ^  co rresp o n d s  to  a  th re e  p e rc e n t 
re tu rn . The c o e ff ic ie n t o f X ^  i s  ex p e c te d  to  be p o s i t iv e ,  s ig n ify in g  
th a t  In v e s to rs  a re  w illin g  to  pay  a  h ig h e r e a rn in g s  m u ltip le  fo r i s s u e s  
of co rp o ra tio n s  h av ing  h ig h e r ea rn in g  pow er.
CHAPTER IV 
PRICE-EARNINGS RATIO MODEL -  PART TWO
T his c h a p te r  co m p le te s  d ev e lo p m en t o f th e  m odel by  In troducing  
te c h n ic a l  a s p e c t s ,  by sp ec ify in g  th e  dummy v a r ia b le s  u s e d  to  d i s ­
t in g u is h  q u a l i ta t iv e  fe a tu re s  of th e  s a m p le , an d  by c o n s id e rin g  
m e a su re s  of th e  econom ic  en v iro n m en t.
In v e s tig a tio n  o f th e  In flu e n ce  o f te c h n ic a l  an d  en v iro n m en ta l 
v a r ia b le s  i s  e x p lo ra to ry . In  c o n tra s t  w ith  f in a n c ia l  m e asu re s  d i s ­
c u s s e d  in  th e  l a s t  c h a p te r ,  few  s tu d ie s  h av e  been  rep o rted  re la t iv e  
to  th e s e  a s p e c t s .  The m ethod  of ap p ro ac h  is  to  in c o rp o ra te  m e asu re s  
w h ich  h av e  a  p o te n tia l  e f fe c t  on th e  le v e l  o r d is tr ib u tio n  o f P /E  v a lu e s  
for te s t in g  in  th e  em p iric a l a n a ly s i s .
T e c h n ica l M e asu re s
M ethods of a n a ly s is  o f s to c k  p rice  m ovem ents d e riv e d  from 
o b se rv a tio n s  of th e  m arke t i t s e l f  a re  g e n e ra lly  c a lle d  " te c h n ic a l .  "
The ap p ro ach  m igh t eq u a lly  w e ll be  c a l le d  "e c o n o m ic ,"  for It fo c u se s  
on th e  c o n d itio n s  u n d er w h ich  su p p ly  a n d  dem and a re  e q u a te d  in  a 
c o m p e titiv e  m a rk e t. E dw ards an d  M agee am plify  th e  m eaning of 
" te c h n ic a l"  a s  f o l lo w s .*
* R obert D . Edw ards an d  John M a g e e , T e c h n ic a l A n a ly s is  of S tock  
T rends (Fourth e d it io n , S p rin g fie ld , M a s s . :  John M ag ee , 1958), p . 5 .
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The term  te c h n ic a l  in  i t s  a p p lic a tio n  to  th e  s to c k  m arket 
h a s  com e to  h av e  a  v e ry  s p e c ia l  m ean in g , q u ite  d iffe re n t 
from i t s  o rd inary  d ic tio n a ry  d e f in i t io n . I t  re fe rs  to  th e  
s tu d y  o f th e  a c tio n  o f th e  m arket i t s e l f  a s  op p o sed  to  th e  
s tu d y  o f th e  goods in  w hich  th e  m arket d e a l s .
T h is  s tu d y  i s  n o t in ten d ed  to  be a t e s t  o f th e  a b il i ty  o f te c h ­
n ic a l  m ethods to  fo re c a s t  s to c k  p r ic e s ,  w h ich  i s  a  la rg e  and  co n tro ­
v e r s ia l  a re a  in  i t s  own r ig h t. R ather, th e  o b je c tiv e  i s  to  d e term ine  
th e  e x te n t to  w hich  o b se rv a tio n s  of m arket o p e ra tio n  a re  u se fu l in  
ex p la in in g  v a r ia tio n  in  P-E r a t io s  am ong firm s w h ich  m ight o th e rw ise  
a p p e a r  to  be q u ite  s im ila r . S p e c if ic a lly , th e  fo llow ing  q u e s tio n s  a re  
c o n s id e re d .
1 . W hat i s  th e  e f fe c t of in s t i tu t io n a l  in v e s to rs  on P /E ?
2 .  I s  th e re  a  d is c e rn ib le  c o rre la tio n  b e tw een  sh o rt in te r e s t  in  
a s p e c if ic  s to c k  an d  i t s  p o s itio n  in  th e  P /E  d is tr ib u tio n .
3 . W hat is  th e  in flu en c e  of tr a n s a c tio n s  o f co rp o ra te  in s id e r s ?
4 . If a  s to c k  now s e l l s  for le s s  th an  i t s  h is to r ic a l  peak  p r ic e , 
do in v e s to rs  th in k  i t  w ill "com e b a c k , " and  a d ju s t  th e  P /E  
acco rd in g ly  ?
5 .  Are ch a n g e s  in  re la tiv e  p r ic e , u s in g  th e  DJIA a s  a s tan d a rd  
of co m p ariso n , s ig n if ic a n t in  d e te rm in in g  P /E ?
The fo cu s of a l l  of th e s e  q u e s tio n s  i s  on e f fe c ts  ra th e r  th an  
c a u s e s .  The item  o f in te r e s t ,  for ex am p le , i s  no t why in s t i tu t io n a l  
in v e s to r s ,  on b a la n c e , have  in c re a s e d  th e ir  h o ld in g s  of S tock  X; bu t
i s  s im p ly  th e  f a c t  th a t  th e y  h av e  re v e a le d  a  p re fe ren ce  for S to ck  X 
o v er l i te ra lly  h undreds o f o th e r  In v es tm e n t v e h ic le s .
T ec h n ica l o b se rv a tio n s  a re  re c o g n iz e d  a s  an  a id  in  tim ing  
in v e s tm e n ts  ( th a t i s ,  to  d e te c t  o r a n t ic ip a te  re la t iv e ly  sh o rt- te rm  
p r ic e  t r e n d s ) . Vaughn s u g g e s ts  a n  ap p ro ach  to  in v e s tm e n t w h ich  
com bines v a lu a tio n  te c h n iq u e s  for d e te c tin g  p o te n tia lly  p ro fitab le  
o p p o rtu n itie s  w ith  th e  u s e  of te c h n ic a l  a n a ly s is  for tim ing com m it- 
m e n ts . M urray e x p re s s e s  a w illin g n e s s  to  " a c c e p t th e  co n ten tio n  
o f a b le  te c h n ic a l  m arket a n a ly s ts  th a t  th e ir  reco rd  in  a n tic ip a tin g  
c y c l ic a l  sw in g s  i s  su p e r io r , 11 u n ti l  a d d itio n a l e v id en ce  is  a v a ila b le . '*
In  a  m odel w h ich  a s p ire s  to  e x p la in  f lu c tu a tio n s  a s  w e ll a s  
tren d  v a lu e s ,  i t  i s  e x p e c te d  th a t  te c h n ic a l  fa c to rs  w ill h av e  som e 
e f f e c t .
In s ti tu t io n a l H o ld in g s . T o ta l a s s e t s  of sa v in g s  an d  non­
sa v in g s  f in a n c ia l in s t i tu t io n s  in c re a s e d  from $8 8 .6  b illio n  in  1945 
to  $ 4 3 2 .5  b illio n  in  1962, a  r i s e  o f  362 p e rc e n t .^  In  co m p ariso n , 
g ro s s  n a tio n a l p roduct in c re a s e d  160 p e rc e n t du ring  th e  sam e p e r io d .
o
^D onald  E . V aughn, S urvey  of In v es tm en ts  (N ew  York: H o lt, 
R inehart an d  W inston?, I n c . ,  1967), p p . 3 9 9 -4 0 1 .
3
Roger F . M urray , "The M arke t fo r E q u itie s , " The Jou rna l of 
F in a n c e , XIX (M ay 1964), p . 4 1 7 .
^S idney  R obbins, The S e c u ritie s  M ark e ts  (New York: The Free 
P re s s ,  1966), p . 2 1 6 .
Of ev en  g re a te r  im p o rtan ce  to  th e  e q u ity  m arket a re  le g a l  and  
s o c ia l  c h a n g e s , during  ap p ro x im a te ly  th a t  sam e p e r io d , w h ich  te n d  
to  In c re a s e  dem and fo r common s to c k s .  C h an g es  of s p e c ia l  s ig n i­
f ic a n c e  in c lu d e :5
1 . The 1949 ru lin g  by th e  N a tio n a l Labor R e la tio n s  Board w hich  
p la c e d  c o rp o ra te  p e n s io n  p la n s  in  th e  group o f em ployee  
b e n e f i ts  s u b je c t  to  c o l le c tiv e  b a rg a in in g .
2 .  C h an g es  in  New York S ta te  la w , in  1950, w h ich  perm itted  
l if e  in su ra n c e  co m p an ie s  to  In v e s t  up to  th re e  p e rce n t of 
to ta l  a s s e t s  i n  com mon s to c k s .
3 . R ecogn ition  by N ew  York S ta te  (a lso  in  1950) o f th e  "p ruden t 
m an" c o n c e p t o f t r u s t  In v es tm en t m anagem en t.
4 .  G row th in  in v e s tm e n t co m p a n ie s , e s p e c ia l ly  o p en -en d  fu n d s , 
w h ich  h a s  tra n s fe r re d  funds from sa v in g s  in s t i tu t io n s  in to  
th e  e q u ity  m a rk e t.
The e f fe c ts  of th e s e  c h a n g e s  a re  show n in  T able 4 .1 ,  w hich  
p re se n ts  In s t i tu t io n a l  in v e s tm e n ts  in  N Y SE -listed  s to c k  a t  th e  end  of 
y e a rs  1949, 1964 an d  1966 . In  th e  e a r ly  1 9 6 0 's , f in a n c ia l In s titu t io n s  
co n tro lled  a lm o st 20 p e rc e n t of th e  s to c k  l i s t e d ,  a p roportion  w hich  
h a s  su b se q u e n tly  In c re a s e d  s l ig h t ly .
*>The d ev e lo p m en ts  l i s te d  a re  d is c u s s e d  in  som e d e ta i l  in  W illiam  
B. N eem an , "A R eview  o f In s t i tu t io n a l  A ctiv ity  in  th e  E quity  M ark e t, 
1 9 5 1 -1 9 5 4 .” The Tournal o f F in a n c e . XII (D ecem ber 1957), p p . 4 6 8 -4 8 8 .
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TABLE 4 .1
INSTITUTIONAL HOLDINGS OF NYSE-LISTED STOCKS 
(in  B illions of D o lla rs)
Year End
Type o f In s titu tio n 1949 1964 1966
Life In su ra n c e  com pan ies $ 1 .1 $ 5 .3 $ 6 .0
N o n -life  in su ra n c e  co m p an ies 1 .7 9 .2 8 .9
In v es tm en t com pan ies 3 .0 2 8 .3 2 8 .1
N o n -in su re d  p en s io n  funds 0 .5 3 0 .4 3 4 .6
N o n -p ro fit o rg a n iz a tio n s 3 .2 2 0 .5 2 0 .1
Common T rust funds * 2 .7 2 .9
M utua l sa v in g s  banks 0 ,2 0 .4 0 .5
T o tal $ 9 .7 $ 9 6 .8 $ 101 .1
M arket V alue, A ll NYSE S tock $ 7 6 .3 $ 4 7 4 .3 $482.5
P ercen t H eld  by In s ti tu t io n s 1 2 .7 2 0 .4 2 1 .0
♦ le s s  th a n  $50 m illion
S ource: New York S tock  E xchange F ac t Book. 1967, p . 37 .
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M anagers of in s t i tu t io n a l  funds a re  g en e ra lly  co n s id e re d  to  be 
s o p h is tic a te d  and  f le x ib le  in v e s to r s ,  gu ided  by p ro fe ss io n a l f in a n ­
c ia l  a n a ly s t s , who a re  p rep ared  to  change th e  co m p o sitio n  of th e ir  
p o rtfo lio s  in  a c c o rd a n c e  w ith  a s s e s s m e n t  of o v e ra ll m arket co n d i­
t io n s  and  o f th e  m erits  of s p e c if ic  common s to c k s .  They a re  fu rther 
c h a ra c te r iz e d  a s  be ing  e a g e r  to  find  com pan ies w ith  d em o n stra ted  
ea rn in g  pow er, q u a lif ie d  m anagem ent, s trong  co m p e titiv e  p o s it io n , 
an d  sound f in a n c ia l planning.**
The a t tr ib u te s  o f s to c k s  so u g h t by in s t i tu t io n a l  in v e s to rs  a re  
o ften  a s s o c ia te d  w ith  r e la t iv e ly  h igh  p r ic e -e a rn in g s  r a t io s .  T here­
fo re , one p la u s ib le  h y p o th e s is  i s  th a t  P /E  i s  p o s it iv e ly  re la te d  to  
th e  p e rce n tag e  of to ta l  sh a re s  he ld  by in s t i tu t io n a l  in v e s to r s ,  a s  
u s u a l assu m in g  a l l  o th e r  c h a ra c te r is t ic s  of firm s being  e q u a l. In  
te rm s o f th e  m odel, w = ^ 3X^3 w here X13 i s  p e rc e n t of to ta l  sh a re s  
h e ld  c o lle c tiv e ly  by in s t i tu t io n s ,
A seco n d  h y p o th e s is  is  re a so n e d  a s  fo llo w s . In s ti tu t io n a l 
in v e s to rs  a re  c o n s id e re d  to  be more a s tu te  th a n  th e  a v e ra g e  in v e s to r .  
T h u s, a s  a g roup , fund m anagers a re  b e tte r  a b le  to  ju d g e  w h eth er 
cu rren t p rice  le v e ls  a re  co m p atib le  w ith  e a rn in g s  p ro s p e c ts .  If th e s e  
w e ll-in fo rm ed  in v e s to rs  a re  accu m u la tin g  an  i s s u e ,  th e  im p lica tio n  is
**Roger F . M urray , " In s titu tio n a l In flu e n c e s  on th e  S tock 
M a rk e t,"  in  Lerner ( e d .) ,  o p . c i t . , p p . 1 1 8 -1 2 2 .
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th a t th e  P-E ra tio  i s  to o  low and w ill be ra ise d  in  th e  m arket a s  o ther 
in v e s to rs  come to  th is  rea liza tio n *  If X}4 is  defined  a s  th e  ra tio  of 
p ercen tag e  ho ld ings by in s titu tio n s  a t  th e  curren t d a te  to  the  com par- 
ab le  figure  th ree  m onths e a r l ie r , the  supposed  re la tio n  i s  w =
As in  th e  c a se  of o ther ra tio  v a r ia b le s , sp e c ia l ru le s  a re  required  
for s to c k s  w ith  no ho ld ings reported  by in s t i tu t io n s . The convention  
adop ted  i s :  if  X14 should  be zero  in  both  num erator and denom inator, 
i t  i s  a s s ig n e d  th e  value  1 .0  (no change); if  X]^ should  be zero  in  th e  
denom inator o n ly , th e  a s s ig n e d  v a lu e  is  5 .0 ,  an  a rb itra ry  maximum 
im posed on X24 in  a l l  c a s e s .
V ariables X^3 and X^^ are  co n ce iv ed  to  in d ic a te , re sp e c tiv e ly , 
th e  le v e l and th e  d irec tio n  of com posite  opinion of in s titu tio n a l in v e s ­
to r s .  The re g re ss io n  a n a ly s is  w ill determ ine th e ir  re la tiv e  in flu en ce .
Short In te re s t R a tio .^ An im portan t co n cep t bearing on short 
In te re s t m easu res i s  th a t  short se llin g  i s  prim arily an  a c tiv i ty  of 
m arket p ro fe ss io n a ls  and o ther re la tiv e ly  know ledgeable sp e c u la to rs . 
This s itu a tio n  stem s la rg e ly  from th e  bad conno ta tions of "se llin g  
(America) short."®
^A more com plete ex p lan a tio n  of th e  m easurem ent of short 
in te re s t  v a r ia b le s  fo llow s in  C hap ter VI.
®Social d isap p ro v a l and  fee lin g s  of g u ilt w hich prevent many 
in v es to rs  from tak ing  short p o s itio n s  are  d is c u s se d  by John M agee,
The G eneral S em antics of W all S tree t (Springfield . M a s s .:  John 
M agee, 1958), p . 168 e t p a ss im .
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Although th e  short in te rs t  ra tio  re fe rs  to  the to ta l sho rt in te re s t 
o f a l l  NYSE-listed sto ck  (divided by av e rag e  d a ily  volum e of tra n s ­
a c tio n s ) , W eaver po in ts out th a t a s im ila rly  co n stru c ted  m easure
g
i s  u se fu l in  ev a lu a tin g  sp e c if ic  is s u e s  a s  w e ll .
O bservation  of th e  m arket reported  by W eaver is  th a t short 
in te re s t in c re a s e s  a s  p rice s  reach  a peak; th e n , when p rice  has 
d ec lin ed  and ap p ears  to  be reach ing  a support le v e l, th e  ra tio  is  
reduced  a s  th e  sh o rts  begin  to  co v er. The ac tio n s  of sho rt s e l le r s ,  
th e re fo re , a re  s ta b iliz in g , a s  th e ir  covering  provides ad d itio n a l sup­
port to  th e  p r ic e .
A recen tly  reported  study  by Seneca of short term e ffec ts  of 
changes in  th e  to ta l  m arket sho rt in te re s t ten d s to  re in fo rce  the 
d esc rip tio n  g iven  a b o v e . I t  w as found th a t a  ris in g  short in te re s t 
during th e  previous tw o-m onth period h as  a  nega tive  in flu en ce  on 
current month p r ic e s , a s  m easured by the  Standard & P oor's  5 0 0 -sto ck  
in d e x .
U nfortunately , th e  re la tio n s  su g g ested  betw een short in te re s t 
and s tock  p rices  do not n e c e s s a r ily  hold for P/E  v a lu e s , for p r ice -  
earn ings ra tio s  q u ite  frequen tly  can be observed  to  in c re a se  a s  price
®Mark W eaver, The Technique of Short Selling  (P a lisad es  Park, 
N . J . :  In v esto rs  L ibrary , I n c . ,  1963), pp . 16-17 .
* ^ Joseph J . S en eca , "Short In te re s t: Bearish or B ullish? " The 
Journal of F inance. XXII (M arch 1967), pp. 67 -70 .
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f a l l s ,  an d  v ic e  v e r s a .  For th is  r e a s o n ,  an d  in  k eep in g  w ith  th e  
ex p lo ra to ry  n a tu re  o f th e  s tu d y  of te c h n ic a l  m e a su re s , no_a p rio ri 
su g g e s tio n  a s  to  th e  d ire c tio n  of e f fe c t i s  m ade re la tiv e  to  th e  tw o  
sh o rt in te r e s t  v a r ia b le s  of th e  m ode l.
V ariab le  X15 i s  th e  sh o rt in te re s t  r a t io  com puted  a t  th e  c r o s s -  
s e c t io n  m onth . V ariab le  X jg m e asu res  th e  av e ra g e  ra te  of ch an g e  in  
th e  r a t io ,  during  a period  of up to  f iv e  m onths p reced ing  th e  c r o s s -  
s e c t io n . The le n g th  of th is  p rio r period  i s  v a r ia b le  fo r e a c h  i s s u e  
an d  is  d e te rm in ed  by th e  m ost re c e n tly  d is c e rn ib le  tren d  in  th e  r a t io .  
(R ules govern ing  th e  c o n s tru c tio n  o f X16 a re  d is c u s s e d  in  C h a p te r  V I.)
In s id e r  T ra n s a c t io n s . The S e c u r itie s  E xchange A ct of 1934 
re g u la te s  th e  a c t iv i t ie s  of co rp o ra te  in s id e r s  in  th e ir  ow n co m p an y 's  
s to c k , a s  a p ro tec tio n  to  p u b lic  in v e s to r s .  ** A co rp o ra te  In s id e r , 
d e fin e d  by th e  law  a s  e a c h  o ff ic e r , d ire c to r  o f b e n e f ic ia l  ow ner of 
more th a n  10 p e rce n t o f any  l is te d  c l a s s  of s to c k , i s  req u ired  to  rep o rt 
s a le s  and  p u rc h a se s  of s to c k  m onthly to  th e  S e c u ritie s  an d  E xchange 
C om m ission  (SEC). In s id e rs  a re  d isc o u ra g e d  from sp e c u la tio n  in  s to ck  
of th e ir  co rp o ra tio n  by a  p ro v is io n  of th e  law  w hich  perm its  p ro fits  
m ade in  sh o rt- te rm  tra n s a c tio n s  to  be reco v e re d  by th e  com pany .
T ra n sa c tio n s  by in s id e r s  f a l l  in to  tw o m ajor c a te g o r ie s :  ex e r­
c i s e  of in c e n tiv e  s to c k  o p tio n s  g ra n te d  by th e  co rp o ra tio n  and o p e ra tio n s
**A sum m ary of th e  b a s ic  p ro v is io n s  of s e c u r i t ie s  le g is la t io n  is  
c o n ta in e d  In R obb ins, The Sec u r i t ie s  M a rk e t. C h ap te r 4 .
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in  th e  open  m arket. The p o s itio n  tak en  in  th is  study  is  th a t no d is ­
tin c tio n  should  be made betw een  th e s e  c a te g o r ie s . I t  i s  subm itted  
th a t ,  in  e ith e r c a s e ,  th e  in s id e r  can  be ex p ec te d  to  make p u rch ases  
if  he  h a s  re a so n  to  th in k  fu tu re  p r ice s  w ill be h ig h e r, and  w ill s e l l  
under th e  ex p e c ta tio n  of low er fu ture p r ic e s .
The g en e ra l to n e  of re se a rc h  re s u lts  in  th e  a rea  of in s id e r  
a c tiv i ty  i s  re f le c ted  in  th e  follow ing summary of fin d in g s  by W u. ^
1 . C om parison of 1935 and 1960 d a ta  show s no ev id en ce  th a t 
in s id e rs  ho ld ings have  d e c re a se d  during th e  period  of SEC 
re g u la tio n .
2 . In proportion to  sh a re s  h e ld , in s id e rs  are  re la tiv e ly  in a c tiv e  
in  th e  m arke t.
3 . No d e fin ite  d e ta ile d  p a tte rn  of in s id e r  trad in g  w as d e tec ted  
in  an  a n a ly s is  of 50 firm s over th e  period  1957-1961.
4 . On b a la n c e , in s id e rs  bought sh a re s  during 1957-1959 and 
so ld  in  1961. As a  co n se q u e n c e , th e ir  a c tio n  w as  a s ta b i l iz ­
ing in flu en ce  a s  w e ll a s  being p ro fitab le  to  the  in s id e r s .  
H ow ever, i t  i s  no t c le a r ly  e s ta b lis h e d  th a t  in s id e rs  o u t­
perform ed th e  m a rk e t-a s -a -w h o le  during th is  p erio d .
*^H siu-K w ang W u, C orporate  In s id e r  T rad ing . P ro f ita b ility , and 
Stock P rice M ovem ent (D octoral D is se r ta tio n , U n iv ers ity  of P en n sy l­
v a n ia , 1963), e s p e c ia lly  p p . 116-119 .
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In s id e r operations re ce iv e  reaso n ab le  coverage in  th e  f in an c ia l 
p r e s s , and  a t  le a s t  one investm en t ad v iso ry  se rv ice  i s  based  on 
observing  in s id e r t ra n s a c tio n s . H ow ever, the ed ito rs  of th a t se r­
v ice  em phasize  th a t in s id e r  d a ta  is  more im portant to  longer term
13price  m ovem ents.
The recom m endation made by M iss W est for p rac tic a l u se  of 
in s id e r  d a ta  is  to  w atch  for c o n s is te n t buying or se llin g  by more 
th an  one in s id e r over a period of se v e ra l m onths. Such ac tio n  is  
in te rp re ted  to  s ig n a l im portan t corporate developm ents w hich are  
probably a lread y  u nderw ay .
The f irs t  v a riab le  concern ing  in s id e r a c tiv i t ie s  adop ted  in  th is  
study  is  X j^ , defined  a s  th e  n e t to ta l tra n sa c tio n s  of in s id e rs  over a 
s ix -m on ths period preced ing  th e  c ro s s - s e c t io n  m onth. To make com­
p ariso n s among firm s, X17 is  m easured a s  the  tran sa c tio n  to ta l 
ex p ressed  a s  a p e rcen tag e  of to ta l  sh a re s  of s to ck  o u stan d in g .
In prelim inary a n a ly se s  of P-E ra tio s  (not the  form in  w hich 
p resen t model is  c a s t ) ,  X17 w as not in d ica ted  to  have a  s ig n ifican t 
e ffe c t. Review su g g ested  one problem lie s  in the  co n stru c tio n  of X ^ .  
Wu rep o rts  sharp  d iffe ren ce s  in  th e  percen tage of to ta l sh a re s  held  by
1 1J‘° ”If you a re  a f te r  sho rt-term  or trading g a in s , you should  d is ­
regard in s id e r  tra n s a c tio n s . They are  of help  only to  th o se  seek ing  
unusually  large long-term  c a p ita l a p p re c ia tio n ."  H arriet L. W e s t, 
"Insider T ra n sac tio n s , " in  E ncyclopedia of S tock M arket Techniques 
(Revised e d itio n . Larchm ont, N . Y .: In v esto rs  In te ll ig e n c e , I n c . ,  
1965), p . 813.
In s id e rs , depending on th e  s iz e  c la s s  of the  co rpo ra tion . The d a ta  
p resen ted  in  Table 4 .2  a re  average  v a lu es  of in s id e r ow nership  for 
th e  y ear 1960.
TABLE 4 .2
DIFFERENCE IN INSIDER OWNERSHIP OF FIRMS 
IN SEVERAL ASSET SIZE CLASSES
A sse t Average A ggregate
C la s s  In s id e r O w nership
($ m illions) (percent of shares)
10- 50 4 2 .3 9
50-100 17 .38
100-500 7 .01
over 500 2 .4 7
Source: Hsiu-Kwang W u, Corporate In s id e r T rad ing . P ro fita b ility .
and Stock Price M ovement (D octoral D isse rta tio n , 
U n iversity  of P en n sy lv an ia , 1963), p . 60.
Firms com prising the  sam ple of th is  study  range in  a s s e t  value 
from $20 m illion to  over $8 ,000  m illion . In view  of the  re la tio n  in d i­
ca ted  in  Table 4 .2 ,  th e  concep t of basing  a  m easure on th e  sam e 
p e rc e n ta g e -o f-sh a re s  y a rd s tick  for a l l  firms is  highly su sp e c t.
C onstruc tion  of an  im proved m easure of in s id e r trading i s  com­
p lic a ted  by lack  of summary d a ta  on to ta l in s id e r  ho ld ings; the  source 
of da ta  for th is  study  ag g reg a tes  tra n sa c tio n s  of in s id e rs  from d e ta iled
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re p o rts  to  SEC , bu t n o t th e  num ber o f s h a re s  h e ld . T h u s , th e  
a ttem p t d e s c r ib e d  below  to  im prove th e  in s id e r  v a r ia b le  i s  ex trem ely  
c ru d e , a lth o u g h  i t  sh o u ld  r e s u l t  in  a som ew hat more m ean ingfu l 
m easure  th a n  X17*
A cu rv e  w as  f i t te d  g ra p h ic a lly  to  th e  d a ta  o f T ab le  4 .2 .  If APIO 
re p re s e n ts  th e  a v e ra g e  p e rc e n ta g e  o f s h a re s  ow ned by in s id e r s  of a 
firm  w ith  a s s e t s  m easu red  in  m illio n s of d o l la r s ,  th e  d e riv ed  re la tio n  
i s
APIO = 2 .6 8  -  0 .7 8 0  log  ASSETS (4-1)
The f i t  of th i s  cu rv e  i s  v e ry  g o o d . E quation  (4-1) y ie ld s  v a lu e s  of 
APIO for th e  four a s s e t  c l a s s e s  a s  fo llo w s: 4 1 .8 ,  1 7 .4 ,  7 .1 ,  2 .9 .
V ariab le  X ig  i s  d e f in e d  to  be x17 d iv id ed  by th e  v a lu e  o f APIO 
com puted  from e q u a tio n  (4 -1 ) , w ith  th e  q u o tie n t m u ltip lied  by 100. 
T h ere fo re , th e  a c t iv i ty  of in s id e r s  in  e a c h  firm is  re la te d  to  a n  
av e rag e  le v e l  o f h o ld in g s  by  in s id e r s  for firm s in  i t s  s iz e  c l a s s .  In 
a p p l ic a tio n , th e  v a lu e  of APIO i s  r e s tr ic te d  to  th e  range  1 .5 - 4 0 .0  
p e rc e n t. Both v a r ia b le s  X17 an d  X^g a re  u se d  in  th e  r e g re s s io n  a n a ly s is .
P rice  R e la tiv e  to  P rev io u s P e a k . V alue Line In v es tm en t Survey 
in c o rp o ra te s  th e  p rev io u s  y e a r 's  p r ic e  cf a s to c k  in to  i t s  a n a ly s is  
a s  an  e x p re s s io n  o f “h a b it o f  m ind" o f in v e s to r s .  The argum ent 
for th is  p ro ced u re  i s  th a t  h is to r ic a l  p rice  le v e ls  do in  fa c t  in f lu en c e
14Arnold B ernhard , "The V aluation  of L isted  S to c k s , " in  
L em er ( e d . ) ,  oja. c i t . , p . 2 3 7 .
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In v e s to rs , a lthough  many s ig n if ic a n t changes m ight have occurred  
in  the  corporation  s in c e  th e  p rev ious y ea r.
A second  a s p e c t  of h is to r ic a l  p rice com parison is  the  g en era l 
th ink ing  of te c h n ic a l m arket a n a ly s ts  th a t a  stock  p rice frequently  
a c c e le ra te s  once i th a s  "broken in to  new high  ground. Such an  
a c c e le ra tio n  of p rice  w ill c a u se  P-E ra tio  to  in c re a s e . W ith s u b s e ­
quen t p a ssa g e  o f tim e , th e  P-E ra tio  w ill re tu rn  tow ard th e  "normal" 
v a lu e , e ith e r b ec au se  ea rn in g s have indeed  in c reased  a s  a n tic ip a te d , 
or b ecau se  in v e s to rs  have reap p ra ised  th e  p ro sp ec ts  if  earn ings fa il 
to  reco v er.
The concep t th a t cu rren t p rice  is  in fluenced  by p a s t  maximum 
is  p a ra lle l to  th e  theory  o f consum er spending advanced  by D u esen - 
berry , The e ffec t of p rev ious incom e lev e l w as a ttrib u ted  by th a t 
in v e s tig a to r to  th e  ex p ec ta tio n  of consum ers to  ob ta in  even  higher 
incom e le v e ls  in  th e  n ex t p h ase  of th e  b u s in e ss  c y c le . D uesenberry
^ E d w a rd s  and M ag ee , o p . c i t . , pp . 216-220 .
16Jam es S . D uesen b erry , "Incom e-C onsum ption R elations and 
Their Im p lic a tio n s , " in  M . G . M ueller (e d .) ,  Readings in  M acro­
econom ics (New York: H o lt, R inehart and  W inston , I n c . ,  1966), 
pp . 61 -7 6 . D uesenberry  found th a t the  ra tio  of sav in g s to  curren t 
d isp o sab le  incom e is  a p o s itiv e  lin e a r  function  of the  ra tio  of 
curren t incom e to  p rev ious peak  le v e l .  M ath em atica lly , th e  re la tio n  
is :  s t /y t  * a (Y t/y o ) + k* w here yq rep re sen ts  previous maximum 
incom e and c o n s ta n ts  a and b a re  p o s it iv e . T hus, if  y t /y o  is  e^ s s  
th an  one, the  sav in g s  ra tio  d e c re a s e s  and the  consum ption ra tio  
in c r e a s e s .
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re c o g n iz e d , h o w ev er, th a t  th e  e f fe c t  m ight d im in ish  in  tim e if  
form er h ig h e r incom e is  n o t r e s to re d .
A nalogous re a so n in g  w ith  r e s p e c t  to  com mon s to c k s  m ight h e lp  
e x p la in  why P-E r a t io s  f re q u en tly  r i s e  a s  e a rn in g s  f a l l .  In v e s to rs  
m ay be c o n c e iv e d  to  v iew  th e  ea rn in g s  d e c lin e  a s  tem p o ra ry , and  
n o t to  a llo w  sh a re  p rice  to  f a l l  a s  rap id ly  a s  e a rn in g s . H ow ever, 
i f  e a rn in g s  reco v e ry  d o e s  n o t m a te r ia liz e  w ith  th e  p a s s a g e  o f tim e , 
in v e s to r  d isa p p o in tm en t w ill  c a u s e  a  dow nw ard a d ju s tm e n t of th e  
p r ic e -e a m in g s  r a t io .
A v a r ia b le  a ttem p tin g  to  re p re se n t th e  fo rego ing  h y p o th e se s  
m u st in c o rp o ra te  th e  r e la tiv e  m agnitude o f cu rren t p rice  to  p rev ious 
p e a k , and  a d ju s t  fo r tim e e la p s e d  s in c e  th e  p e a k . A lso , i t  m ust 
y ie ld  a  h ig h e r P-E ra tio  w hen  th e  p rice  ra tio  d if fe rs  from 1 .0  in  
e i th e r  d ire c tio n ; th a t  i s , th e  fu n c tio n  m ust e x h ib it som e d eg ree  of 
sym m etry ab o u t th e  p ric e  ra tio  v a lu e  1 .0 .  V ariab le  X jg is  d e f in e d , 
by th e  u se  o f a b s o lu te  v a lu e s ,  to  be sy m m etrica l:
x  100
in  w h ich  P is  c u rren t p r ic e , PPK i s  th e  p rev io u s p e a k .p r ic e , and  
TAGO i s  th e  num ber o f y e a rs  s in c e  th e  p eak  o c c u rre d . The p a s t  
period  is  lim ited  a rb itra r ily  to  fiv e  y e a r s .
The p o s itio n  of th e  firm in  th e  d is tr ib u tio n  of log (P/E) i s  
a ssu m ed  to  be proportional toX j^g. C o e ff ic ie n t b ig  is  ex p e c te d  
to  be p o s i t iv e .
„  „  I (P/PPK) -  1 .0
*19 TAGO
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Price R elative to  DTIA. R elative streng th  m easures are  
em ployed by te ch n ic a l m arket a n a ly s ts  to  com pare perform ance of 
groups of s to ck s  by industry  c la s s if ic a tio n  an d , w ith in  an  in d u stry , 
to  com pare ind iv idual i s s u e s . The m ost w idely  u sed  re la tiv e  m easure 
i s  ob ta ined  by div id ing  m arket p rice o f a s tock  by the Dow Jones 
In d u stria l A verage, ex p ressin g  th e  re su lt a s  a p e rce n t, ^  >jhe func­
tion  of re la tiv e  m easu res is  to  focus a tten tio n  on a re a s  of th e  market 
w h ich , perhaps c y c lic a lly , a re  b e tte r s itu a te d  than  av e ra g e . P re­
sum ably , portfo lios are  ad ju s ted  to  exchange re la tiv e ly  strong is s u e s  
for w eak h o ld in g s , in  w hich c a se  the  ad ju stm en ts would tend  to  be 
d e -s ta b iliz in g  w ith  re sp e c t to  sp e c if ic  s h a re s .
The h y p o th esis  to  be te s te d  in  the reg re ss io n  model is  th a t a 
firm 's  position  in  th e  d is trib u tio n  of P-E ra tio s  is  d irec tly  propor­
tio n a l to  the  percen tage change in  i ts  re la tiv e  price over th e  p a s t 
th ree m on ths. S ym bolically ,
X20 =(  " K 0  ) x  100
w here RPAO refe rs  to  re la tiv e  price in the  c ro s s -s e c tio n  month and 
RPA3 corresponds to  th a t m easure th ree  months before the c ro s s -  
s e c tio n .
*^For various u se s  made of re la tiv e  s tren g th  m easu res , s e e ,  
for exam ple, Jam es H . S ib b e tt, "Three Types of R elative S trength 
M easu rem en t,"  in  Encyclopedia of Stock M arket T ech n iq u es, 
pp . 266-290 .
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S pecifica tion  of Dummy V ariables
Dummy v a ria b le s  have been  found q u ite  u se fu l in  reg re ss io n
a n a ly s is , e sp e c ia lly  in  a re a s  of so c ia l sc ie n c e  where ce rta in  a t t r i -
18bu tes are  not su b jec t to  conven tiona l sc a le d  m easure .
A pplication  of dummy v a ria b le s  i s  illu s tra te d  by th is  exam ple . 
Suppose i t  i s  d e s ire d  to  es tim a te  a  sim ple reg re ss io n  equation  from 
d a ta  drawn from th ree geographic re g io n s . D ifferences among the 
reg ions w hich may in fluence  th e  re la tio n  betw een the  re a l v a riab le s  
Y and  X can  be in v e s tig a ted  by defin ing  th ree  dummy v a r ia b le s  (Rj). 
The v a lu e  1 .0  is  g iven to  Rj if the  data  re la te  to  Region i; o th e rw ise , 
th e  a ss ig n e d  value  is  ze ro .
The augm ented reg re ss io n  equation  is
Y e  Cj + aX + b j iR f  + b^2^2 ^  ^13^3 ^  ^ 
w here u d en o tes  the  re s id u a l d iffe rence  in  a c tu a l and estim a ted  v a lu es  
of Y, If a l l  th ree  of th e  dummy v a riab le s  rem ain in  th e  eq u a tio n , 
so lu tion  is  not p o s s ib le . Two ch o ices  are  av a ilab le  for so lu tion :
1. S et Cj = 0 . In th is  c a s e ,  a  d is t in c t in te rcep t is  d e te r­
mined for each  reg io n , being th e  value of h^R^.
2 . Set one of the  b ^  = 0 , in  w hich c a se  region i becom es the 
"standard" and a l l  o ther in te rc e p ts  are  m easured from i ts  
(zero) in te rc ep t.
18D aniel B. S u its , "U se of Dummy V ariables in  R egression 
E q u a tio n s ."  Tournal of the American S ta tis tic a l A sso c ia tio n . LII 
(December 1957), pp . 548-551 , on w hich the exam ple and procedures 
p resen ted  are  b ased .
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In th is  s tu d y , dummy v ariab le s  are  em ployed to  denote th ree 
ty p es  of q u a lita tiv e  d iffe ren ces among sam ple firm s. V ariable X21 
id e n tif ie s  w hether recen t grow th (before confidence adjustm ent) is  
p o s itiv e . If X21 is  a s ta t is t ic a l ly  s ig n ifican t variab le  in  the  re g re s ­
sion  eq u a tio n , i ts  co e ffic ien t i s  the  amount of ad justm ent to  be made 
for firms having p o sitiv e  recen t growth ex p erien ce .
By methods d isc u sse d  in C hapter V, the  sam ple of 80 firms is  
s tra tif ied  in to  e igh t su b -sa m p le s . Stratum 1 com prises 12 firms 
se lec ted  from the  DJIA group of s to c k s . The o ther sev en  s tra ta  are  
formed by in d u strie s  having re la ted  c h a ra c te r is t ic s . Dummy v ariab le s  
X22 through X28 identify  firm s a ss ig n ed  to  Stratum 2 through 
Stratum 8 , re sp e c tiv e ly . The DJIA su b -sam p le , w ith no dummy 
v ariab le  a s s ig n e d , se rv e s  a s  th e  standard  of reference  for other 
s t r a ta .
The fin a l dummy v a ria b le , X29, is  a ss ig n ed  a value 1 .0  if  any  
one of sev era l ad ju stm en ts  i s  made to  the b as ic  input da ta  re la ting  
to  a firm . P rocedural ad ju stm en ts a s so c ia te d  w ith X29 are d is ­
cu ssed  in  C hapter VI.
Inc lu sio n  of the dummy v a riab le s  in  the model may permit a 
higher degree of aggregation  in  the  fina l a n a ly s is ,  s in ce  i t  provides 
for an ad justm en t determ ined by q u a lita tiv e  d iffe rences in  s to c k s . 
These v a riab les  do n o t, how ever, supply inform ation w ith re sp e c t 
to  d iffe ren ces in  co e ffic ien ts  of rea l v a riab les  among the s tra ta .
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The la tte r  d iffe ren ces m ust be in v e s tig a ted  by sep a ra te  reg re ss io n  
a n a ly s is  of su b -sa m p le s .
In d ica to rs  of the Economic Environment 
One of th e  primary h y p o th eses  of the  study is  th a t th e  g en era l 
le v e l of P-E ra tio s  is  determ ined by fo rces shaping  the  econom ic 
environm ent. The m athem atical form ulation of th is  h y p o th e s is , 
p rev iously  p re se n ted , i s  a  m u ltip lica tive  m o d e l . C h o i c e  of 
m u ltip lica tiv e  form re s u lts  from th e  high degree of co rre la tion  among 
environm ental v a ria b le s  w hich w as ev iden t from prelim inary a n a ly s is .
The contro lling  fea tu re  of econom ic environm ent s in c e  W orld 
W ar II h as  been ac tio n  by the  fed era l governm ent to  m aintain  a  high 
le v e l of b u s in e ss  a c tiv i ty , under powers e s ta b lish e d  by the Employ­
ment Act of 1946. Murray no tes th a t there a re  im pressive  argum ents 
to  support the con ten tion  th a t "we live  in  a  new era o f s tab le  ec o ­
nomic growth"; how ever, he l i s ts  the  follow ing a s p e c ts  w hich tend
20to  prevent com plete a tta inm en t of the g o a l.
1. D em onstrated in ab ility  of le g is la tio n  to  d ea l exped itiously  
w ith com plex econom ic problem s.
^ E q u a tio n  (3 - la )  of C hapter II s ta te s :  
log a 0 +11 aj log Xej
in  w hich W is  the mean value  of th e  d is trib u tio n  of log (P /E ), Xgj 
rep re se n ts  the  s e t  of ex tern a l v a r ia b le s , and th e  c o n s tan ts  aQ and 
aj are  to  be estim ated  by reg re ss io n  a n a ly s is .
^ORoger F. M urray, "The M arket for E q u itie s ,"  The Journal of 
F in an ce . XIX (May 1964), pp. 417-419 .
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2 .  In flu en ce  of In te rn a tio n a l p o li t ic s  and  econom y on d o m estic  
a f f a i r s .
3 .  B asic  c o n f lic ts  be tw een  econom ic s ta b i l i ty  an d  econom ic 
g ro w th .
There a re  a d d itio n a l re a s o n s  to  b e lie v e  th e  g e n e ra l le v e l of
eq u ity  p r ic e s  w ill  co n tin u e  to  f lu c tu a te  o ver a fa ir ly  w ide ra n g e , a s
i t  h a s  done in  th e  p a s t .  W esto n  o b se rv e s  th a t  th e  very  e ffo rt by
governm ent to  a c h ie v e  econom ic  s ta b il i ty  c a n , i t s e l f ,  le ad  to  s to c k
p ric e  in s ta b i l i ty ,  d epend ing  on  how in v e s to rs  p e rce iv e  th e  e f f e c -
21t iv e n e s s  o f governm ent a c t io n .  H is argum ent can  be sum m arized  
a s  fo llo w s . D uring p e rio d s  of g e n e ra l o p tim ism , in v e s to rs  m ay u se  
th e  "new e ra "  c o n c ep t to  ju s t i fy  buying o v e r-p ric e d  i s s u e s .  How­
e v e r , w hen s to c k  p r ic e s  a re  f a l l in g , th e  te n d e n c y  of th e  p u b lic  w ill 
be to  d isc o u n t th e  e f fe c t iv e n e s s  of s ta b iliz in g  e ffo rt.
C on tro l o f in te r e s t  r a te s  i s  a pow er of th e  F ed era l R eserve 
Board. Along w ith  o th e r p o w ers , i t  i s  em ployed to  fo s te r  g row th and  
s ta b i l i ty  of th e  econom y. The p o te n tia l e f fe c t of ra te  of in te r e s t  In 
re la tio n  to  th e  le v e l of P /E  v a lu e s  i s  exam ined  in  th e  fo llow ing  
s e c t io n .
In te re s t  R a te . I t  h a s  b een  su g g e s te d  by Tobin th a t  th e  minimum 
fram ew ork o f a  th eo ry  of c a p ita l  an d  m oney, in  th e  env ironm ent of
Fred W e s to n , "A N o t-S o -N ew  Era in  th e  S tock  M ark e t, " 
in  L em er ( e d .J ,  0£_. c i t . . p . 8 0 .
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ex is tin g  American in s titu tio n s  , would inc lude  four m arket-determ ined
y ie ld s : short-term  governm ent, long-term  governm ent, ra te  on
22private  d e b t, and th e  supply  price of c a p ita l . W ithin such  a 
fram ew ork, Tobin co n tin u es , i t  is  to  be recogn ized  th a t d ev ia tio n s 
from the b a s ic  ra te s  are  re flec tio n s  of r isk  a s so c ia te d  w ith  sp ec if ic  
s e c u r it ie s .
D esp ite  the  fundam ental re la tio n  betw een in te re s t ra te  and the 
p rice  of equ ity  c a p ita l em bedded in  econom ic th eo ry , the  lite ra tu re  
Includes only a few re le v an t em pirical in v e s tig a tio n s . One reaso n  
ap p ears to  be th a t many of th e  s tu d ie s  reported  a re  c ro s s - s e c t io n a l ,  
concen tra ting  on v a ria tio n  among firm s a t  a poin t in  tim e, in  w hich 
c a se  the  le v e l of in te re s t ra te  is  g iven  and co n s tan t for a l l  firm s.
A second  reaso n  ap p ears to  be the re la tiv e ly  g rea te r  impor­
ta n ce  of in te rn a l c h a ra c te r is tic s  of the firm . Sauvain ex p re sse s  the 
conv iction  th a t ea rn in g s , d iv id e n d s , and in v es to rs  ex p ec ta tio n s  
regarding th o se  v a riab le s  "far outw eigh the e ffec ts  of changes in
2in te re s t ra te  a s  an  Influence upon m arket p r ic e s"  of common s to c k s .
Jam es Tobin, "M oney, C a p ita l, and O ther S tores of Value, " 
American Economic Review . LI (May 1961), p . 36.
^Harry c. Sauvain , "C hanging In te re s t Rate and th e  In v e s t­
ment P o rtfo lio ,"  The Tournal of F inance. XIII (May 1959), pp . 230- 
244, rep rin ted  in Richard E. Ball ( e d .) .  Readings in Investm ents 
(Boston: Allyn and Bacon, I n c . ,  1965), pp . 212-226 . (Q uotation a t 
p . 217).
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One long-term  in v e s tig a tio n  of in te rn a tio n a l scope does include 
in te re s t  ra te , along w ith  d iv idend paym ent and ra te  of change in  price  
(lagged), a s  a determ inan t of share  p r ic e s . That re se a rc h , under­
tak en  by Tinbergen under the a u sp ic e s  of th e  League of N a tio n s , con -
24
cerned  sto ck  p rices  in  America and se v e ra l W estern  European coun tries. 
The e ffec t of in te re s t ra te  v a r ie s  in  th e  m any s itu a tio n s  com prising th e  
s tu d y , but ap p ears  to  be s ig n ific an t in  m ost c a s e s .
D arling Incorporated  long-term  in te re s t  ra te  in  h is  a n a ly s is  of 
th e  Moody Stock Price Index over th e  period 1935-1953, but found th e  
deg ree  of exp lanation  a ttr ib u tab le  to  in te re s t ra te  to  be very  s l ig h t .2®
2^Jan T inbergen , "The D ynam ics of S hare-P rice  Form ation, " 
Review of Econom ics and S ta t is t ic s .  XXI {November 1939), pp . 153— 
160. The re feren ce  pub lica tion  p re sen ts  summary re s u lts  of a study 
of average sh are  price m ovem ents in  the  U nited S ta te s , G reat Britain, 
N e th e rlan d s , Germ any, and  Belgium. Annual tim e se r ie s  of p rices  
p revailing  in  each  of th o se  co u n trie s  during the  period 1922-1937 were 
an a ly ze d . In ad d itio n , s im ila r a n a ly se s  w ere performed w ith  U. S . A. 
d a ta  for the years 1871-1895 , G reat Britain for the period 1871-1910, 
and  Belgium for y ea rs  1870-1894.
Tinbergen p resen ts  h is  find ings in  a g rap h ica l form w hich c lea rly  
i l lu s tra te s  th e  in fluence  exerted  by each  of the th ree  v a r ia b le s  under 
th e  s itu a tio n s  s tu d ie d .
2®Paul G . D arling , "A Surrogative M easure of B usiness C onfi­
dence and I ts  R elation to  Stock P r ic e s , " The Tournal of F inance , X 
(D ecem ber, 1955), p . 452n. W ith in te re s t ra te  in th e  m odel, the 
co rre la tion  co e ffic ien t of the  s e r ie s  w as in c reased  from .910  to  .9 2 5 . 
D arling su g g es ts  the  fa ilu re  of h is  study  to  confirm T inbergen 's  re su lts  
may be re la te d  to  strong m onetary -au thority  contro l of In te re s t ra te s  
of th e  p e rio d .
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Two a d d itio n a l f a c e ts  o f  th e  ra te  of in te re s t  su g g e s t th a t th is  
m easu re  of econom ic  env ironm ent may w e ll be of g re a te r  p ra c t ic a l 
im p o rtan ce  in  to d a y 's  m arket th a n  i s  com m only su p p o se d .
1 . In s ti tu t io n a l  in v e s to rs  a re  p resum ed  to  be c o n s ta n tly
a le r t  to  co m p ara tiv e  o p p o rtu n itie s  o ffered  by se n io r
s e c u r i t ie s ,  by "y ie ld "  s to c k s ,  and  by "grow th" s to c k s .
The im p lica tio n  o f su c h  a  p rem ise  is  th a t s u c c e s s fu l
f in a n c ia l a n a ly s ts  m ust be in c re a s in g ly  aw are  of in te re s t
2 fir a te  le v e ls  an d  re la te d  m onetary  m e a su re s .
2 . In d ire c tly , ch a n g es  in  in te r e s t  ra te  may a f fe c t  ea rn in g s  
per sh a re  to  a  g re a te r  e x te n t th an  th e  ch a n g e s  per s e
2
in d ic a te .  "H idden" e f fe c ts  of h igher in te r e s t  ra te  in c lu d e :
a .  lo an s  w ith  more s tr in g e n t c a l l  p ro v is io n s .
b . c o n v e rs io n  p r iv ile g e s  more fav o rab le  to  le n d e rs .
c .  more se v e re  r e s tr ic t io n s  re la tiv e  to  w orking c a p ita l  
req u irem en ts  an d  to  d iv id en d  p ay o u t.
S in ce  th is  s tu d y  c o n c e n tra te s  on sh o rt- te rm  phenom ena, y ie ld  
on 9 1 -d a y  T reasu ry  b i l l s  i s  ch o sen  a s  th e  in te re s t  ra te  m e asu re , and
26Roger p . M urray , " In te re s t R ates and  T heir In flu en ce  on 
E quity  P r ic e s ,"  in  Lerner ( e d .) ,  o p . c i t . , p . 6 8 .
2 7 r .  Bruce R ick s , "Im pact of T ight M oney on In v estm en t 
M an ag em en t, 11 F in an c ia l A n a ly s ts  Jo u rn a l, XXIII, N o. 1 (Jan u sry - 
February  1967), p . 105.
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Is  d en o ted  by th e  sym bol The v a lu e  of X3Q, for an y  s p e c i­
fied  m onth , is  th e  a v e ra g e  d a ily  y ie ld  during  th a t  m onth , a s  rep o rted  
in  th e  F ed era l R eserve B u lle tin . The c o e ff ic ie n t of X30 (b3o) i s  
e x p e c te d  to  be n e g a tiv e , s ig n ify in g  an  in v e rse  re la tio n sh ip  b e tw een  
in te re s t  ra te  an d  th e  le v e l  o f p r ic e -e a m in g s  r a t io s .
Index  of In d u s tr ia l  P ro d u c tio n . A v a r ia b le  is  req u ired  to  
in d ic a te  th e  le v e l  of p ro d u c tiv ity  o f th e  e c o n o m y -a s -a -w h o le . Two 
m easu res  of th is  ty p e  a re  th e  g ro ss  n a tio n a l p roduct (GNP) an d  th e  
F ed era l R eserv e  Board (FRB) In d ex  of In d u s tr ia l  P ro d u c tio n . The
d e c is io n  to  ad o p t th e  FRB In d ex  in  th is  s tu d y  w as b ased  la rg e ly  on
29an  in v e s tig a tio n  rep o rted  by W e s to n . In  s tu d y in g  th e  b eh av io r 
of v a rio u s  econom ic  in d ic a to rs  during  th e  period  from W orld  W ar II 
to  1960, W esto n  d e te rm in ed  th e  ex p e c te d  v a r ia tio n  during a  " ty p ic a l"  
c y c le .  The r e s u l t s  o f th a t  a n a ly s i s ,  p re se n te d  in  T able 4 .3 ,  su g g e s t
9  Q I t - i s  co n v e n ie n t to  num ber th e  en v iro n m en ta l v a r ia b le s  a s  
an  e x te n s io n  of th e  s e q u e n c e  o f num bers a s s ig n e d  to  f in a n c ia l  and 
dummy v a r ia b le s ,  a lth o u g h  th e  a n a ly s is  of en v ironm en ta l e f fe c ts  is  
perform ed s e p a ra te ly .
The com puter program  u se d  for m u ltip le  re g re s s io n  h a s  th e  
c a p a b il ity  of tran sfo rm in g  in p u t v a lu e s  of v a r ia b le s  in to  th e ir  
lo g arith m ic  e q u iv a le n t .  T h e re fo re , i t  i s  n o t n e c e s s a ry  to  d efin e  
an y  of th e  en v iro n m en ta l v a r ia b le s  a s  lo g a rith m s . T his i s  fo r tu n a te , 
b e c a u se  th e  te rm  " 4 .2 5  p e rc e n t y ie ld "  i s  im m ed ia te ly  u n d e rs ta n d a b le , 
w h erea s  th e  lo g a rith m ic  e q u iv a le n t (0 .6284) i s  n o t.
^® W eston, "N o t-S o -N ew -E ra  in  th e  S tock M arket"  in  L em er, 
o p . c i t . , p p . 6 9 -8 3 .
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th a t th e  FRB Index h as  a b e tte r co rre la tion  w ith P-E ra tio  than  does 
GNP.
TABLE 4 .3
VARIATION OF SELECTED ECONOMIC INDICATORS DURING 
"TYPICAL" BUSINESS CYCLE, 1945-1960
FRB DJIA DJIA
Index GNP Earnings Price 
:{all figu res a re  percen t change)
R ecession  Year -  6 0 -20 -25
F irst Year of Recovery 10 10 30 30
Second Year of Recovery 5 5 8 10
Third Year of Recovery 2 3 0 5
Source: Fred W esto n , "A N ot-So-N ew  Era in  the  Stock M arket, " 
in  Lem er (e d .) ,  op . c l t . , p . 80.
V ariable is  the average value o f the  FRB Index of In d u stria l 
P roduction.for th ree  months ending w ith  th e  d es ired  m onth. I t is  
d e fla ted  by th e  m ultip lier im p lic it in  pub lished  s e r ie s  of GNP 
ex p ressed  in  curren t and in  co n s tan t d o lla rs . C onversion  to  re a l 
eq u iv a len t of the FRB Index i s  n e c e ssa ry  b ecau se  th e  ra tio  P/E is  
independen t of the  g en era l p rice le v e l.
I t  is  h y p o th esized  th a t the co e ffic ien t b3 i  w ill be p o s itiv e , 
in d ica tin g  th a t high v a lu es  of log (P/E) are  a s so c ia te d  w ith high value 
of the th ree-m on th -m ov ing -average  FRB Index .
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B arron 's C o n fid en ce  In d ex . Bernhard rep o rts  th a t much of th e
re s id u a l  v a r ia n c e  of s to c k  p r ic e s  com puted  by th e  V alue Line m ethod
can  be e lim in a ted  by add ing  a m easure  o f m arket sen tim en t to  th e
form ula.^®  He s u g g e s ts  th e  ra tio  of s to c k  y ie ld s  to  bond y ie ld s
p ro v id es a  s a t is fa c to ry  m easu re  of in v e s to r  p sy c h o lo g y . S im ila rly ,
in  a s tu d y  of in te re s t  r a te s  an d  bond y ie ld s  o ver th e  period  1 9 48-1958 ,
S au v a in  found th a t  in v e s to r  co n fid en ce  i s  re f le c te d  in  th e  d if fe re n tia l
31y ie ld  betw een  h ig h e s t g rade  an d  medium grade  co rp o ra te  b o n d s .
B arron 's  C o n fid en ce  In d ex  (BC1) is  d e s ig n e d  to  m easu re  th e
co n fid en ce  le v e l of s u b s ta n tia l  in v e s to r s ,  who a re  o ften  re fe rred
32to  in  p ra c tic e  a s  "sm art m o n e y ."  The in d ex  is  th e  r a t io  of y ie ld  
o f B arron 's group o f 10 h ig h e s t g rad e  co rp o ra te  b a id s  to  th e  y ie ld  
o f th e  Dow Jo n es 40 -b o n d  a v e ra g e . The ra tio n a le  underly ing  th e  
BCI can  be sum m arized  a s  fo llo w s:
1. Bondholders te n d  to  be la rg e  in v e s to rs  and  a re  presum ed 
to  be more s o p h is tic a te d  th a n  a v e ra g e .
2 . B ondholders sh if t in v e s tm e n t from h ig h e s t grade, bonds to
low er g rad e  bonds (and in to  common stock ) a s  th e y  becom e 
more co n fid en t in  th e  o u tlo o k  for th e  econom y .
^Bernhard, "The V aluation  of L is ted  S to c k s ,"  p . 244.
3 ^-Sauvain, "C hang ing  In te re s t  R ates and  th e  In v estm en t 
P o rtfo lio , " p . 216 .
32 For ex am p le , s e e  Paul S . D ell'A xia , "C onfidence  In d e x - 
S tock  S e le c tio n , " Encycl_0£ e d i a ^  S tock  M arket T echn igueS j p p . 5 5 -6 7 , 
on w h ich  much of th e  p re se n ta tio n  w hich  fo llow s is  b a se d .
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3 . Since y ield  is  inverse ly  rela ted  to  p rice , defin ition  of the 
BC1 is  such th a t the index has a higher value when h igh- 
grade bond p rices fa ll .
Barron's Confidence Index is  e s se n tia lly  the  same m easure a s  w as 
u sed  in  the  s tud ies by Bernhard and Sauvain m entioned above .
There appears to  be a d iv is ion  of opinion regarding the e ffec ­
tiv e n e ss  of the BCI. One a n a ly s t, upon review ing the h is to rica l
33record , made th e se  comments re la tiv e  to  the period of th is  study:
Just a s  the ^B arro n 's  C onfidence^ Index had fa iled  to 
s ig n a l the 1962 c o lla p se , so  it  had fa iled  to  s ig n a l the 
400 point r is e  /pi the D JD ^ from 1962 to  1965, and again 
fa iled  to  sig n a l the  100 point break in  May and June, 1965.
34The opposing view  is  tak en  by D ell'A ria, who argues th a t 
the BCI is  quite sa tis fac to ry  when it  is  conceived to  lead  the Dow 
Jones Industria l A verage. From an a ly s is  of those  two ind icato rs 
over the  period 1949-1965, D ell'A ria concludes th a t the lead -tim e 
of BCI is  variab le  and ranges from zero to  52 w eek s. H is study 
su g g ests  the lead -tim e curve is  very roughly s in u so id a l, and can 
be pro jected  w ith accep tab le  accu racy .
Figure 4 .1  d ep ic ts  the lead -tim e curve constructed  by Dell'Aria 
through 1964 and an  ex tension  through 1966 made by th is  w riter using
33David Koppman, "Thirty-one Year H istory  of Barron's Con­
fidence Index, "Encyclopedia^ of S tock.M arket.Techniques^ p . 153.
^ D e ll 'A r ia , og. c i t .
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FIGURE 4 . 1
LEAD TIME OF BARRON'S CONFIDENCE INDEX
1000 ±£jrt4:^ P :
Dov Jon®a 
Industrial Averairo
i
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pi
Barron' s 
Confidence Indox
Lead Time (months)
Cross Section Number
f
1 0 6 31062 1964 1965 1906
Source: D e ll'A r ia , " C o n fid en ce  In d ex  -  S tock  S e le c t io n ,"  p . 6 0 .
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D ell'A ria 's technique. The upper section  of the figure ind ica tes 
points of correlation between DJIA and BCI, from which the variable 
lead-tim e is  determ ined.
The final environm ental measure of th is  study is  Barron's 
Confidence Index, ad justed  for lead-tim e estim ated  from Figure 4 .1 . 
Variable X32 is  the average w eekly value of BCI during a specified  
ea rlie r month?® The coefficient of X32 Is expected to be p o s it iv e .
Summary of the Model
The model for determ ination of price-earn ings ra tio s includes 
a se t of variab les describ ing ch a rac te ris tic s  o f the firm, a group of 
dummy variab les identifying certa in  qualita tive  a s p e c ts , and the 
m easures of economic environm ent.
Table 4 .4  p resen ts a recap itu la tion  of the v a riab les , indicating 
the form of each to be used in  regression  an a ly sis  and the expected 
sign  of each  co e ffic ien t.
T est of the model u tilize s  a d iversified  sam ple of industria l 
corporations se lec ted  by procedures d iscu ssed  in the next chapter.
^ A s  an  example: the procedure for the firs t c ro ss -se c tio n  
month (January 1962) is  as  fo llow s. Since the graph ind icates a 
lead time of nine m onths, BCI average value corresponding to the 
month of April 1961, nine months ea rlie r , is  the appropriate m easure. 
The variable X32 i s ,  when viewed from the c ro ss -se c tio n  d a te , a 
"lagged" value of the BCI. In the computer programs, X32 is  assigned  
the variable name BCILAG.
TABLE 4 .4
RESUME OF VARIABLES OF THE MODEL
Variable
Y
W
W
w
*1
*2
x 3
X4
*7
Definition
P rlce-eam ings ra tio
Common logarithm of Y
Mean value of W for c ro ss -se c tio n  time
W -  W
"Effective " recen t growth ra te  In earnings (percent) 
D eviation of current earnings from expected value 
Earnings S tab ility  Index
"Effective" fiv e-y ear growth ra te  in  earnings (percent)
Log (1 + b ), where b is  the  five-year growth ra te  
expressed  a s  a  fraction
Current dividend y ie ld  (percent)
Ratio of current dividend to  previous y ea r 's  amount
Form in  
Regression 
Equation
Expected 
Sign of 
C oefficient
D ependent variable of 
environm ental regression
Dependent variable of 
in ternal reg ression
X} plus
X2 plus
Determined by plus 
experiment
X4 plus
A lternate plus
for X4
log X5 minus
X7 plus
TABLE 4 ,4  (continued)
Variable Definition
Form in 
Regression 
Equation
Expected 
Sign of 
C oefficient
x 8 Average dividend payout percentage during p as t 
three years
logXg plus
Xg Logarithm of to ta l cap ita liza tion *9 plus
x 10 Fraction of debt In to ta l cap ita l *10 minus
xn Square of variab le  X1Q Alternate
for Xjo
minus
X12 Logarithm of percent return to  equity  cap ita l x 12 plus
X13 Percent of common stock  held by in stitu tio n a l investo rs X13 plus
x 14 Ratio of current in stitu tio n a l holdings to  corresponding 
data  three months previous
x 14 probably
minus
X15 Short in te re s t ra tio x 15 unknown
X16 Recent change in  short in te re s t ra tio x 16 unknown
x 17 Net transac tions by in siders during p as t s ix  m onths, 
a s  percentage of to ta l shares
x 17 unknown
X18 Variable X jy , ad justed  for average level of in sider x 18 unknown
ownership for firms in the s ize  c la s s
TABLE 4 .4  (continued)
Form In 
Regression
Variable D efinition Equation
X^g Absolute percentage difference In price and previous X^g
peak , tim e-ad justed
X20 Percentage change In re la tive  price to  the DJ1A during XgQ
p as t three months
Xgj Dummy variable denoting direction of firm 's recent X2 i
growth
X22-X28 Dummy variab les for industry s tra ta  X22~X28
X2g Dummy variab le denoting adjustm ents were made in  X2g
processing b asic  data
X^q Yield on 91-day Treasury b ills  (percent) log Xgg
X31 Average value of FRB Index of Industrial Production log X31
during p a s t th ree m onths, deflated
X32 Average value of Barron's Confidence Index In month log X^2
determ ined by lead-tim e curve
Expected 
Sign of 
C oefficient
plus
plus
plus
variable
unknown
minus
plus
plus
CHAPTER V
SAMPLE DESIGN
D is c u s s e d  in  th is  c h a p te r  a re  th e  p ro ced u res  by w h ich  a  sam ple  
o f 80 co rp o ra tio n s  w as s e le c te d  to  t e s t  em p irica lly  th e  m odel re la tin g  
th e  v a rio u s  d e te rm in an ts  o f p r ic e -e a rn in g s  r a t io s .  The sa m p le , w h ich  
i s  re p re s e n ta tiv e  of a  w ide ran g e  of in d u s tr ia l  and  tra d e  e n te rp r is e s ,  
i s  ta k e n  from s to c k s  w id e ly  h e ld  and  a c tiv e ly  trad ed  by in v e s to r s .
The c h a p te r  c o n s id e rs  (1) th e  r e s tr ic t io n s  im posed  on th e  u n iv e rse  of 
co rp o ra tio n s  from w h ich  th e  sam p le  i s  d raw n , (2) a p o s s ib le  s t r a t i f ic a ­
tio n  of In d u s tr ie s  in to  b roader re la te d  g roups and  th e  s e le c tio n  of a 
random  p ro p o rtio n a l sam ple  from e a c h  s tra tu m , an d  (3) a com parison  
o f c e r ta in  c h a ra c te r is t ic s  o f th e  sam ple w ith  th o s e  of th e  u n iv e rs e .
R estric tio n  o f th e  U n iv erse
The s tu d y  i s  r e s tr ic te d  to  th o s e  common s to c k s  l i s te d  and  c l a s s i ­
f ied  by th e  New York S tock  E xchange (NYSE) in  th e  in d u s tr ia l  s e c to r .  * 
W ith in  th e  in d u s tr ia l  s e c to r ,  th e  NYSE h a s  e s ta b l is h e d  tw en ty  in d u s try
* O ther broad c a te g o r ie s  of N Y SE -listed  s to c k s  a re  T ra n sp o rta tio n , 
U t i l i t ie s ,  an d  F in a n c ia l . Based on y e a r-e n d  1965 m arket v a lu e s ,  th e  
In d u s tr ia l  com ponent a c c o u n te d  for 76 p e rc e n t of th e  to ta l  v a lu e  of a l l  
l is te d  common s to c k s .
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c la s s if ic a t io n s , a s  fo llow s: 2
A ircraft
Amusement
Automotive
Building
C hem icals ( in c l. G lass)
M achinery , M etal P roducts 
M ining
Paper, Publish ing  
Petroleum , N atural G as 
R etail Trade
Drugs, C osm etics 
E lec tro n ics , E lec trica l 
F oods, Com m odities 
Furniture, O ffice Equipment 
L eather, Shoes
Rubber
S tee l
T e x tile s , Apparel
Tobacco
O ther
This c la s s if ic a tio n  is  u se d  throughout th is  s tu d y . In some of the  
ta b le s  w hich fo llow , i t  w ill be conven ien t to  re fe r to  th e se  in d u s trie s  
in  shortened  form . T hus, "D rugs" w ill be u sed  w ith re fe ren ce  to  the 
ca tegory  w hich in c lu d es  both D rugs and C o sm e tic s , "T ex tiles" ' w ill be 
u sed  to  d es ig n a te  the  group of te x tile  and appare l m anufactu rers, e tc .
The un iv erse  of s to ck s  is  lim ited to  th o se  w hich m eet th e  req u ire ­
m ents p rescribed  below .
1. The sto ck  m ust have been  lis te d  on the New York Stock 
Exchange con tinuously  during the  period January 1, 1959 through 
Decem ber 31, 1966.
2 . At m id -year 1966, th e  stock  is s u e  must
a .  c o n s is t  of a t  le a s t  one m illion shares.
b . have a  minimum share  p rice  of $10
2
New York Stock E xchange, Common S tocks L isted  on th e  New 
York Stock E xchange, by In d u s try . M id-1966 .
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c . have an aggregate m arket value of a t  le a s t  $25 m illion .
3 . The Issu in g  corporation m ust not be a foreign firm having 
only a minor portion of i t s  sh a res  traded on the NYSE.
4 . The sto ck  m ust be one of the  1,000 included in  the  d e ta iled  
sec tio n  of Moody1 s Handbook of Common S to ck s . *
The reaso n s  underlying th e se  requirem ents w ill be m entioned 
b rie fly . The requirem ent of continuous lis tin g  since  early  1959 in su res 
th a t each  firm 's stock  e lig ib le  for the sam ple h as had a chance to  
s ta b iliz e  in  th e  environm ent of trading on the New York Stock Exchange. 
It Is  u su a l for the  earn ings m ultiple of a secu rity  to  in c rease  in itia lly  
a s  a re su lt of lis tin g  on the NYSE, but th is  in c rease  is  often followed
4
by a drop in p r ic e .
The second and th ird  requirem ents are  designed  to  elim inate 
Is s u e s  of minor im portance in  the in d u stria l se c to r . Low priced 
i s s u e s ,  and th o se  w ith re la tiv e ly  sm all q u an titie s  of shares o u ts tan d ­
in g , tend to  be much more e rra tic  in  price than b roader-based  stocks 
and h igher-p riced  i s s u e s .^  The d ec is io n  to  elim inate foreign cor­
porations w as somewhat arb itra ry . However, only e igh t foreign
3
Fourth Q uarter, 1966 ed itio n .
4Donald E. Vaughn, Survey of Investm ents (New York: H olt, 
Rinehart and W inston , I n c . ,  1967), pp. 302-307.
^Robert D . Edwards and John M agee, Technical A nalysis of 
Stock. Trends (Fourth ed itio n , Springfield , M a ss .:  John M agee, 1958), 
pp . 303-304.
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corporations, mainly in  the mining and petroleum groups, were deleted  
"for th is  reaso n .
M oody's Handbook provides de ta iled  financial and market data for
1,000 w idely-held  common s to c k s , including those in  sec to rs  of the
New York Stock Exchange lis tin g s  other than  Industria l, and many stocks
traded in  the o v er-th e-co u n te r m arkets. The group of stocks is  se lec ted
by the publisher to  re flec t in te re s t in  the Issu es  w ithin the financial 
0
community. T hus, the  requirem ent tha t stocks e lig ib le  for the sample 
be included in the de ta iled  sec tion  of M oody's Handbook is  an 
assu ran ce  of re la tiv e  im portance of the stock  in the industria l sec to r. 
M oreover, data w ith re sp ec t to the M oody-listed stocks are more 
readily  ava ilab le  on a quarterly  b a s is ,  a fac t which fac ilita te s  ana ly sis  
considerab ly .
Of the to ta l of 972 industria l stocks lis ted  on the NYSE a t mid­
year 1966, 477 is s u e s  met a l l  of the above requirem ents for e lig ib ility  
in  the sampling u n iv e rse . Table 5 .1  show s, by industry , the number of 
s tocks lis ted  and the number e lig ib le  for the sam ple. Further, the table 
Ind icates the number of is s u e s  excluded for the reasons d isc u sse d . A 
com plete lis ting  of stocks in  the sampling universe is  presented in 
Appendix B.
6This ob jective is  s ta ted  in the introductory pages of the 
pub lica tion .
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TABLE 5 .1
NUMBER OF STOCKS COMPRISING THE UNIVERSE 
AND REASONS FOR EXCLUSION, BY INDUSTRY
R eason
NYSE In d u stry
T o tal
L is ted In c lu ­ E xclu ­ L ist
S ize ;
P rice; N ot in
C la s s i f ic a t io n  M id -19 6 6 ded ded Period Foreign M oody
Dow Jo n es  29+ 
A ircraft
29
22
29
16 6 5 1
A m usem ent 21 9 12 9 3 -
A utom otive 44 25 19 11 5 3
Building 49 22 27 17 6 4
C h em ica ls  
( in c l .  G la ss ) 68 41 27 16 4 7
D ru g s , C o sm e tic s 34 18 16 15 1 -
E le c tro n ic s , 
E le c tr ic a l 84 32 52 44 5 3
F o o d s, C om m odities 82 48 34 19 12 3
F u rn itu re , O ffice 
E q u ip . 20 5 15 12 2 1
L ea th e r , S hoes 14 4 10 5 3 2
M ach in e ry , M eta l 
P ro d u c ts 155 62 93 49 20 24
M ining 45 21 24 9 11 4
P a p e r , P u b lish in g 53 22 31 22 5 4
P etro leu m , N atu ra l 
G as 46 25 21 16 2 3
R e ta il Trade 73 33 40 24 13 3
Rubber 11 5 6 4 1 1
S te e l 38 22 16 9 3 4
T e x ti le s , A pparel 47 17 30 17 11 2
T obacco 12 9 3 — 2 1
O ther 25 12 13 4 6 3
TOTAL 972 477 495 307 115 73
+Stocks com pris ing  th e  Dow Jones In d u s tr ia l  A verage h av e  b een  
rem oved from th e ir  in d u s try  c la s s i f ic a t io n .
S ource: B asic  d a ta  from New York S tock  Exchange
98
S tocks com prising th e  Dow Jones In d u str ia l Average are  shown a s  
a  sep a ra te  stratum  of th e  sam ple in  the ta b le ,  and w ill be ana lyzed  
se p a ra te ly . American Telephone and Telegraph Company is  d e le ted  
from the 30 is s u e s  of th e  DJIA b ecau se  i t  i s ,  in  fac t and in  th e  NYSE 
c la s s if ic a tio n  of s to c k s , a pub lic  u ti l i ty . Throughout th is  s tu d y , the 
name "Dow Jones 29 " m eans th e  com ponents of the  DJIA ex cep t for 
AT&T.
S tra tif ica tio n
For th e  reg re ss io n  s tu d ie s  i t  is  d es irab le  to  s tra tify  the  sam ple of 
80 co rp o ra tio n s . This perm its in v estig a tio n  of d iffe ren ces in  the 
determ inan ts of p r ic e -e am in g s  w hich may e x is t  for d iffe ren t in d u s tr ie s . 
H ence , the Industry  ca teg o rie s  e s ta b lish e d  by the NYSE w ere grouped 
in to  s tr a ta ,  a p r io ri, on a som ew hat su b jec tiv e  b a s is ,  a s  fo llow s:
Stratum I, -  Dow Tones In d u str ia l S to ck s . This group c o n s is ts  of 
la rg e , w e ll-e s ta b lish e d  com panies rep resen tin g  14 of the  20 NYSE 
Industry  c la s s if ic a t io n s . As has been m entioned, the  s to ck s  in  th e  
Dow Jones group acco u n t for over 40 percen t of the m arket v a lu e  of a l l  
l is te d  in d u s tr ia ls .
Stratum 2. -  C hem icals; P aper. P ub lish ing . S tocks in  th e se  in d u s­
tr ie s  are considered  to  be growth s to ck s  and have h ig h e r-th an -av e rag e  
P-E ra t io s . The products of th e se  firm s are  prim arily in d u s tr ia l goods.
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S tratum  3_- D rugs; E le c tro n ic s ; O ffice  E qu ipm ent. T h is group is  
co m p rised  o f firm s a ls o  c o n s id e re d  to  be grow th c o m p a n ie s . The 
p ro d u c ts  o f th e s e  e n te rp r is e s  a re  in d u s t r ia l , m ilita ry , an d  consum er 
g o o d s .
Stratum  4, -  A m usem ent; R eta il T rad e . S a le s  o f  firm s in  th is  s tra tu m  
re p re s e n t p ro d u c ts  an d  s e rv ic e s  p u rch ased  by f in a l c o n su m e rs . T hese  
s to c k s  h av e  som e d e fe n s iv e  c h a ra c te r is t ic s ;  h o w ev er, th ey  freq u en tly  
show  s tro n g  grow th  p a tte rn s  a s  w e ll .
S tratum  5_- M ach in e ry , M e ta l P ro d u c ts ; O th e r. The M ach inery  and  
M e ta l P roduc ts  group i s  th e  la rg e s t  of th e  NYSE c la s s i f ic a t io n s  and 
In c lu d e s  firm s en g ag ed  in  d iv e rse  ty p e s  o f b u s in e s s .  The ca teg o ry  
"O ther"  i s  g rouped  w ith  M ach inery  b e c a u se  m o st o f th e  c o n s titu e n t 
firm s a re  m an u fac tu re rs  o f ra ilro a d  eq u ip m en t, of v en d in g  m a c h in e s , or 
a re  h ig h ly  d iv e rs if ie d  c o rp o ra tio n s .
S tratum  6_-  Building; M ining; Petro leum ; S te e l .  Firm s in  th is  
s tra tu m  produce b a s ic  raw  m a te r ia ls  and  f in is h e d  in d u s tr ia l  g o o d s . As 
a  g ro u p , th e y  a re  h igh ly  s e n s i t iv e  to  econom ic c y c le s .
S tratum  7_ - A ircraft; A utom otive: R ubber. In d u s tr ie s  in  th is  stra tum  
a re  a l s o  c y c l ic a l .  They a re  c lo s e ly  co n n ec te d  w ith  an d  a ffe c te d  by s p a c e  
an d  m ilita ry  a c t iv i ty  a s  w e ll a s  consum er dem and for a u to s .
S tratum  8. -  Food; L eather; T ex tile s ; T o b ac co . S to ck s in  th e s e  
c la s s i f ic a t io n s  a re  o f th e  d e fe n s iv e  ty p e . B u s in ess  a c t iv i ty  o f th e s e  
firm s te n d s  to  be more s ta b le .
The pu rpose  of th e  foregoing  s t r a t if ic a t io n  i s  tw o fo ld . F ir s t ,  i t  
p ro v id es  a b a s is  for sam p lin g , a n d , s e c o n d ly , i t  form s a fram ew ork 
fo r th e  in i t ia l  re g re s s io n  a n a ly s is .  As i s  d is c u s s e d  in  th e  la te r  
s e c tio n  concern in g  sam ple  s e le c t io n , an  app rox im ate ly  p ro p o rtio n a l 
sam p le  i s  draw n from th e  s tra t if ie d  u n iv e rs e . In  th e  su b se q u e n t 
a n a ly s is ,  i t  i s  n e c e s s a ry  to  su b -d iv id e  th e  sam ple  in  o rder to  
in v e s t ig a te  d iffe re n ce  in  r e s u l ts  am ong in d u s try  g ro u p s . If th e  
v a r ia b le s  ch o se n  for th e  re g re s s io n  a re  found to  be th e  m ajor d e te r ­
m in an ts  of P-E r a t io ,  th e n  no s ig n if ic a n t d if fe re n c e s  a re  ex p e c te d  
am ong th e  s t r a t a .  C o n v e rse ly , if  m ajor d if fe re n c e s  a re  found to  e x is t  
am ong th e  s t r a t a ,  th e  c o n c lu s io n  i s  th a t  u n id e n tif ie d  f in a n c ia l or 
p sy c h o lo g ic a l fa c to rs  h av e  a s ig n if ic a n t in f lu e n c e  on th e  P-E m u ltip le .
O ther m ean s of s tr a t if ic a t io n  of th e  sam p le  may be u s e fu l In  la te r  
a n a ly s i s .  One of th e s e  i s  s iz e  o f th e  firm , w h ich  prior s tu d ie s  have 
su g g e s te d  i s  an  im portan t d e te rm in an t of P-E  r a t i o .  S ize  d is tr ib u tio n  
of firm s in  th e  u n iv e rs e , a s  m easu red  by m arket v a lu e  of l is te d  sh a re s  
a t  m id -y ea r 1966, is  show n in  T able 5 .2 .  T h ese  d a ta  show  th a t sm all 
and  m ed iu m -sized  firm s are  w e ll r e p re s e n te d , d e s p ite  r e s tr ic t io n s  on 
th e  u n iv e rse  w h ich  e lim in a ted  a num ber of v e ry  sm all c o rp o ra tio n s . 
M ore th an  o n e -fo u rth  o f th e  com pan ies h av e  m arket v a lu e  l e s s  th an  
$100 m illion  and  62 p e rce n t have m arket v a lu e  le s s  th an  $350 m illio n .
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TABLE 5 .2
MARKET VALUE DISTRIBUTION 
OF FIRMS IN THE SAMPLING UNIVERSE
M arket Value ($ M illions)
T otal 25- 100- 350- 1000- over
Stratum Industry Firms 100 350 1000 3000 3000
1 Dow Jones 29 29 1 6 13 9
2 C hem icals 41 9 12 14 5 1
Paper 22 7 _8 7
63 16 20 21 ~5 1
3 Drugs 18 5 7 6
E lectron ics 32 7 10 8 6 1
O ffice Equip. _5 _2 _3
55 ~1 17 18 12
4 Amusement 9 2 5 1 1
R etail Trade 33 10 14 _7 2
42 12 19 8 3 -
5 M achinery 62 21 31 6 4
Other 12 5 5 2
74 26 36 8 ~ 4 -
6 Building 22 11 9 2
M ining 21 5 7 7 2
Petroleum 25 3 12 6 4
S teel 22 9 7 _6
90 25 26 27 ~4
7 Aircraft 16 4 5 6 1
Automotive 25 11 9 4 1
Rubber 5 1 3 1
46 16 14 13 3 -
8 Food 48 17 16 11 4
Leather 4 1 3
T extile 17 7 8 2
Tobacco _9 _4. 4 _1
78 29 31 13 5 -
Total 477 131 164 114 53 15
Percent 100 27 35 24 11 3
Source: D ata from New York Stock Exchange.
The Sam ple
The sam p le  o f  80 c o rp o ra tio n s  re p re s e n ts  ap p ro x im ate ly  17 p e r­
c e n t of th e  u n iv e rse  of e l ig ib le  f irm s. S ize  of th e  su b -sa m p le  s e le c te d  
from th e  s tra ta  w a s  b a s e d  on th is  o v e ra ll p e rc e n ta g e .
A la rg e r  p rop o rtio n  o f th e  sam ple  w as  ta k e n  from th e  DJIA group 
b e c a u se  of th e  d o m in an ce  o f th is  s tra tu m . Tw elve firm s w ere ch o se n  
from th e  DJI s to c k s  on  a Judgem ent b a s i s .  The firm s in  th e  su b -sa m p le  
a re  th e  la rg e s t  co rp o ra tio n s  in  e a c h  of 12 in d u s tr ie s  of th e  14 in d u s try  
c la s s i f ic a t io n s  in c lu d e d  in  th e  DJIA. The Building and Rubber in d u s ­
t r i e s ,  n o t In c lu d ed  in  th e  Dow Jo n es s u b -s a m p le , a re  fu lly  re p re se n te d  
in  th e ir  r e s p e c t iv e  s t r a ta  o f  th e  to ta l  sa m p le .
In  th e  o th e r  s tr a ta  an d  in d u s t r ie s ,  th e  num ber of firm s in c lu d ed  
in  th e  sam p le  w a s  d e te rm in e d  so  th a t  th e  to ta l  w ould be a s  n ea rly  
p ro p o rtio n a l a s  p o s s ib le ,  c o n s id e r in g  th e  firm s p rev io u s ly  ch o se n  from 
th e  DJZA co m p o n en t.
T ab le  5 .3  in d ic a te s  th e  d eg ree  o f p ro p o rtio n a lity  o b ta in ed  in  
th e  to ta l  s a m p le . The sam p le  p e rc e n ta g e s  for th e  in d u s tr ie s  ran g e  from 
15 to  19 p e rc e n t of th e  u n iv e r s e .  In  a few  in s ta n c e s ,  h o w ev er, w here 
th e  to ta l  num ber of firm s in  th e  in d u s try  i s  only  four or f iv e ,  a  su b ­
sam ple  o f s iz e  one r e s u l t s  in  u n u su a lly  h igh  p e rc e n ta g e .
E xcep t in  th e  DJIA s tra tu m , s p e c if ic  firm s w ith in  e a c h  in d u s try  
w ere  s e le c te d  by a random  p r o c e s s .  Each firm  in  th e  u n iv e rse  w as 
a s s ig n e d  a s e r ia l  num ber w ith in  i t s  s tra tu m . The com ple te  l is t in g  of
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TABLE 5 .3
DEGREE OF PROPORTIONALITY 
OF THE SAMPLE
Firms in  U niverse Firms in  Sample Sample
Stratum Industry DJIA O ther Total DJIA O ther Total P ercen t
2 C hem icals 6 41 47 1 6 7 14.9
Paper JL 22 23 __1 3 _4 17,3
7 63 70 9 11 15 .7
3 Drugs 18 18 3 3 16.7
E lec tric 2 32 34 1 5 6 17 .6
O ffice Equip. _5 _5 1 2 0 ,0
~2 55 57 ~T 9 10 17.5
4 Amusement 9 9 2 2 22 .2
R etail 2 33 35 _1 _5 6 17.1
2 44 46 1 7 8 18.2
5 M achinery 2 62 64 1 9 10 15.6
O ther 12 12. 2 2 16 .7
~2 74 76 T 11 12 15 .8
6 Building 1 22 23 4 4 17.4
M ining 3 21 24 1 3 4 16.7
Petroleum 3 25 28 1 3 4 14.2
S tee l _2 22 24 __3 4 16 .7
9 90 99 13 16 16.2
7 A ircraft 1 16 17 1 2 3 17.6
Automotive 2 25 27 1 4 5 18.5
Rubber 1 5 6 1 1 16 .7
4 46 50 7 9 18.0
8 Food 2 48 50 1 7 8 16.0
Leather 4 4 1 1 2 5 .0
T ex tiles 17 17 3 3 17.7
Tobacco JL _9 10. _1 _1 _2 20 .0
3 78 81 2 12 14 17.3
Total 29 448 477 12 68 80 16.8
Source: D ata from New York Stock Exchange.
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th e  sam pling u n iverse  i s  appended (Appendix B). W ithin  each  stratum ,
a  block of num bers corresponds to  one in d u s try . The p rescribed  number
of elem ents from each  block of num bers w as chosen  using  co n secu tiv e
7
en trie s  of a ta b le  of random num bers. The sam ple obtained  using  th is  
procedure is  l is te d  in  Table 5 .4  w hich a lso  show s the  p rice -ea rn ln g s  
ra tio  for each  firm a t  the  end of 1966. The tab u la ted  P-E m ultip les are  
based  on c losing  p rice for the  year and 1966 earn ings e s tim a te s  by
Q
Standard & Poor's C orporation .
C h a ra c te ris tic s  of th e  Sample 
Although th e  earn ings m ultip les shown in  Table 5 .4  re la te  to  only 
one po in t in  tim e , the  range of v a lu es  w ith in  s tra ta  and in d u s trie s  is  
gen era lly  q u ite  la rg e . This fa c t dem onstra tes  th a t the  sam ple is  
ad eq u a te  for a te s t  of the  reg re ss io n  equation  developed  in  th e  preceding 
ch a p te r . To w hatever degree the incorporated  v a ria b le s  exp lain  p rice - 
eam ln g s ra tio s  for th is  random sam p le , they  can be expected  to  exp lain  
th e  ra tio  for o ther s to ck s  in  the  sam e c la s s if ic a t io n s .
Owing to  the  higher proportion of is s u e s  tak en  for the  sam ple 
from the  Dow Jones group, the sam ple i s  s lig h tly  b ia sed  toward larger 
firm s. The ex ten t of such  b ias i s  in d ica ted  in  Figure 5 .1 ,  w hich
7
Rand C orporation , A M illion Random D ig its  w ith 100.000 Normal 
D ev ia tes  (G lencoe. 111.: The Free P re s s , 1955).
^Standard & P oor's  S tock G uide, January 1967.
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TABLE 5 .4
THE SAMPLE CORPORATIONS 
AND APPROXIMATE PRICE-EARNINGS RATIOS 
AT YEAR-END 1966
S tratum  1 
Dow Tones Group
Aluminum C o . of A m erica 16
A m erican T obacco  C o . 10
E astm an  Kodak C o . 34
G enera l E le c tr ic  C o . 23
G en era l Foods C orp . 18
G en era l M otors C o rp . 11
In te rn a tio n a l H a rv e s te r  C o . 9
In te rn a tio n a l P aper C o . 11
S e a rs , Roebuck & C o . 19
S td . O il C o . (New Je rse y ) 12
U nited  A ircraft C o rp . 19
U nited  S ta te s  S te e l C o rp . 8
S tratum  2
C h em ica ls
Amer. P o ta sh  & C hem . C o rp . 12 
C o lg a te -P a lm o liv e  C o . 14
H e rc u le s , In co rp o ra ted  17
M in n eso ta  M in . & M fg . C o . 30 
O w en s-C o m in g  F ib e rg la s s  19
Sun C hem ical C o rp . 12
P aper
Ham m erm ill P a p e r  C o . 12
M ead C orpo ra tion  10
S t. R egis P aper C o . 8
Stratum  3
D ru g s . C o sm e tic s
N orw ich P harm acal C o . 22
P ark e , D av is  & C o . 12
R evlon, In c .  14
E le c tro n ic s . E le c tr ic a l
A dm iral C orp . 13
Em erson E lec tr ic  C o . 20
G en era l In s tru m en t C o rp . 21
I n t ' l .  Bus. M ach ines 38
Sunbeam  C orp . 17
O ffice  Equipm ent
Burroughs C orp . 25
S tratum  4 
A m usem ent
D isn e y  (W alt) P rd n s . 13
U n ited  A rtis ts  C o rp . 8
R e ta il Trade
A sso c . Dry G oods C o rp . 15
Bond S to re s  In c . 7
H ilto n  H ote l C o rp . 5
M ay D epartm ent S to re s  C o . 10
N a tio n a l Tea C o . 8
S tratum  5
M a ch in e ry . M eta l P roducts
Am er. C hain  & C a b le , I n c .  9
B ucyrus-E rie  C o . 9
C o se  (J. I . )  C o . 5
C la rk  Equipm ent C o . 9
C ooper I n d u s tr ie s ,  In c .  6
G ille tte  C o . 23
L ink -B elt C o . 8
O tis  E lev a to r C o . 12
U n ite d -C a rr , In co rp o ra ted  9
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TABLE 5 .4
(continued)
O ther
ACF In d u s tr ie s , In c . 8
P itts to n  C o . 11
Stratum  6 
Building
Id e a l C em ent C o. 11
Lehigh Portland  C em ent C o . 11 
Ruberoid C o . 11
S tone & W e b s te r , I n c .  12
M ining
Home s ta k e  M ining C o . 26
In sp ira tio n  C o n so l. C opper 9
S unsh ine M ining C o . 26
P etro leum . N atural G as
M obil O il C orporation  13
P h illip s  Petroleum  C o . 12
S h e ll O il C o . 14
S tee l
H arsco  C orp . 8
In land  S tee l C o . 9
W heeling  S tee l C orp . (d)
Stratum  7
A ircraft
D ouglas A ircraft C o . , I n c .  (d)
Grumman A ircraft E ngrg . 8
(d) “  D efic it
Autom otive
Arvin In d u s tr ie s , In c .  7
D ivco-W ayne C orp . 8
Sm ith (A. O .)  C orp . 7
Timken Roller Bearing C o . 8
Rubber
G oodrich (B. F .)  C o . 12
Stratum  8
F o o d s. C om m odities
Borden C o . 14
C o n so lid a ted  Foods C orp . 19
G rea t W este rn  Sugar C o . 9
H ershey  C h o co la te  C orp . 11
S tandard  B rands, In c . 17
S tokely-V an Cam p, In c . 9
W alker-G ooderham -W orts 12
L e a th e r . Shoes
M elv ille  Shoe C orp . 10
T e x ti le s , A pparel
Burlington In d u s tr ie s , In c . 9
C e la n e se  C orporation  10
S tev en s (J. P .)  & C o. , In c . 6
T obacco
L orillard  (P .) & C o . 9
Source: P rice -E arn in g s  ra tio s  from S tandard  & P o o r's  C o rpo ra tion , 
S tock  G u id e , Jan u ary , 1967
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sh o w s th e  p e rc e n ta g e  d is tr ib u tio n  by m arket v a lu e  of firm s in  th e  
sam ple  com pared  w ith  th e  u n iv e r s e .  The sm a ll b ia s  in tro d u ced  in te n ­
tio n a lly  in  th e  sam p le  d e s ig n  sh o u ld  no t a f fe c t th e  g e n e ra lity  o f c o n ­
c lu s io n s  o f th is  s tu d y . The a d v a n ta g e s  g a in ed  by u s in g  a la rg e r  
p roportion  o f m ajor s to c k s  o f  th e  DJIA group more th an  o ffse t th e  
m inor b ia s  o f th e  sam p lin g  p ro c e d u re s .
FIGURE 5 .1
COMPARATIVE SIZE DISTRIBUTION 
OF FIRMS IN  SAMPLE AND THE UNIVERSE
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The sam ple  d e s ig n  h a s  c e r ta in  fe a tu re s  w h ich  a re  im portan t to  
th e  a n a ly s i s .  S p e c if ic a l ly ,  th e  s m a lle s t  su b -sa m p le  from any s tra tu m  
num bers se v e n  e le m e n ts .  The a n a ly s is  c o n s is ts  o f s e v e n  c ro s s - s e c t io n s  
in  tim e during  th e  perio d  1 9 6 2 -1 9 6 6 , The minimum com bination  of sev en
firm s an d  se v e n  c r o s s - s e c t io n s  p ro d u ces 49 o b s e rv a t io n s . This num ber 
o f o b se rv a tio n s  i s  fre q u en tly  su ff ic ie n t to  y ie ld  s ta t i s t i c a l ly  s ig n if ic a n t 
r e s u l t s .  P ro ced u res  u t i l iz e d  in  th e  a n a ly s is  a re  d is c u s s e d  In th e  
fo llow ing  c h a p te r .
CHAPTER VI
DATA COLLECTION AND PROCESSING 
Basic D ata
F inancial and environm ental d a ta  used  in  th e  an a ly s is  were 
gathered  from sources read ily  av a ilab le  to  in v e s to rs . A l is t  of th e se
da ta  sources is  included in  the  bibliography. Table 6 .1  in d ica tes
!t
the  principal and aux ilia ry  pub lications u sed  for sp ec ific  item s 
required in  the  s tu d y . A uxiliary sources were u sed  in th e se  circum ­
s tan ces : (1) the primary source w as not av a ilab le  for a sp ec ific  c ro ss -  
sec tio n  d a te , (2) data re la ted  to  a sp ec ific  sam ple firm were not 
included in the primary- pub lication  for one or more periods of the 
stu d y , and (3) checking of se le c te d  d a ta .
The controlling princip le guiding co llec tio n  of da ta  w as th a t 
the  q u an titie s  recorded (or es tim a tes  of th e se  quan tities) m ust have 
been av a ilab le  to  an  inquiring investo r during th e  c ro ss -se c tio n  month. 
The treatm ent of earn ings il lu s tra te s  th is  p rin c ip le . Each of the  c ro s s -  
sec tio n s  of the study is  a month im m ediately following the end of a 
ca lendar quarte r. M ost corporations report interim  earn ings w ith in  a 
month a fte r the  quarter e n d s . If earnings figures have not been 
reported by the firm, re liab le  es tim ates are u su a lly  av a ilab le  from .
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TABLE 6 .1
SOURCES OF DATA
D ata
S e r ie s
2
4
901
902 
903
D ata
W eek ly  p rice  ran g e  and 
volum e o f tr a n s a c tio n s
Q u arte rly  e a rn in g s  per sh a re
B alance s h e e t  f ig u re s ,  prior 
y e a r 's  d iv id e n d , s h a re s  o u t­
s ta n d in g , p eak  p rev io u s 
p r ic e  an d  y e a r  o f p eak  p rice
R ela tiv e  p rice  to  DJIA, 3 
m onths befo re  c r o s s - s e c t io n
R ela tiv e  p rice  to  DJIA in  
c r o s s - s e c t io n  m onth
In s t i tu t io n a l  h o ld in g s  
Short in te re s t  
In s id e r  t r a n s a c tio n s
In d ic a te d  cu rren t d iv id en d
E arn ings per sh a re  1955-1966
D iv id en d s per sh a re  1955-1966
Yield on 91-d a y  T reasu ry  
B ills
In d ex  of In d u s tr ia l  
P roduction
B asic  d a ta  for GNP d e f la to r
Prim ary Source 
ISL Index
A ux ilia ry  Source 
B arron 's
M o o d y 's  H andbook V alue Line 
M o o d y 's  H andbook V alue Line
ISL In d ex  
com puted
S & P S tock  G uide 
ISL Index  
ISL In d ex
com puted
D ata  D ig e s ts  
B arron 's
SEC m onthly 
rep o rt
M o o d y 's  H andbook B arron 's
M oody’s H andbook -  -  -
(4th 1966 e d .)
F ed era l R eserve -------
B ulle tin
F ed e ra l R eserve 
B ulletin
S urvey  of C u rren t 
B u sin ess
F ed era l
R eserve
B ulletin
B arron 's  C on fid en ce  Index ISL Ind ex B arron 's
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r e s e a rc h  d ep a rtm en ts  o f b rokerage  firm s or o th e r  In fo rm ation  s e r ­
v ic e s .
The ru le  em ployed  w as: I f  Ju ly  i s  th e  c r o s s - s e c t io n  m onth , 
th e  m ost r e c e n t e a rn in g s  reco rd ed  co rre sp o n d s  to  th e  f i s c a l  q u a r te r  
en d in g  In Ju ly , Ju n e , or M ay . Of th e  80 firm s In  th e  s a m p le , 68 
rep o rt on a  c a le n d a r  y e a r  b a s is  an d  12 h av e  f i s c a l  y e a rs  n o t c o in ­
c id in g  w ith  c a le n d a r  q u a r te r s .
A ll d a ta  w ere a d ju s te d  fo r th e  num ber of s h a re s  o u ts tan d in g  a t  
th e  end  o f th e  c r o s s - s e c t io n  m on th . R eports o f e a rn in g s  and  d iv i­
d e n d s  a re  u s u a lly  a d ju s te d  for s to c k  s p l i ts  an d  s to c k  d iv id e n d s  w hich  
h av e  been  e f fe c te d . H ow ever, s in c e  m uch of th e  d a ta  for th e  s tu d y  
r e la te s  to  p e rio d s  befo re  th e  c r o s s - s e c t io n  (for ex a m p le , in s id e r s  
tra n s a c tio n s  during p rev io u s  s ix  m o n th s), a d ju s tm e n ts  w ere req u ired  
to  o b ta in  co m parab le  f ig u re s . The l i s t  of s to c k  s p l i ts  and  s to c k  
d iv id e n d s  re f le c te d  in  th e  in p u t d a ta  i s  p re se n te d  a s  A ppendix  C - l .
S p e c if ic  p ro ced u res  w ere  d ev e lo p ed  fo r c o lle c tin g  and  p ro c e s s in g  
d a ta .  D e fin itio n s  an d  s p e c ia l  tre a tm e n ts  em ployed  a re  d is c u s s e d  n e x t.
C ro s s -S e c tio n  M o n th . A lthough th e  w ord "m onth" i s  u se d  to  
d en o te  th e  c r o s s - s e c t io n ,  th e  p rice  o f s h a re s  o f th e  sam p le  firm s i s  
a c tu a lly  b a s e d  on a  fo u r-w eek  period  w ith in  th e  sp e c if ie d  m onth . The 
fo u r-w eek  "m onth" fa c i l i ta te d  c o lle c tio n  of d a ta  c o n s id e ra b ly  by a llo w ­
ing  th e  u s e  of w eek ly  p ric e  ran g e  an d  volum e in fo rm atio n . Num ber o f 
tra d in g  d ay s  com prising  th e  se v e n  c r o s s - s e c t io n s  a r e ,  r e s p e c tiv e ly :
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19 , 2 0 , 19 , 2 0 , 19 , 2 0 , 2 0 . T h ese  num bers a re  u se d  in  com puting  
a v e ra g e  d a ily  vo lum e of t r a n s a c tio n s  a n d , su b se q u e n tly , th e  sh o rt 
in te r e s t  r a t io .
C om pu ta tion  of P r ic e . P ric e  of a  sh a re  i s  th e  w e ig h ted  av e ra g e  
o f th e  m ean  of h ig h  an d  low  p rice  for th e  fou r w ee k s  of th e  c r o s s -  
s e c t io n .  S in ce  th is  m ethod of co m p u ta tio n  i s  a  com prom ise to  
p r a c t ic a l i ty ,  a s t a t i s t i c a l  t e s t  w as  perform ed to  in v e s t ig a te  d if fe r­
e n c e s  in  "p r ic e "  b a s e d  on w eek ly  and  d a ily  d a ta .
T h e o re tic a lly , th e  p r ic e  o f a sh a re  du ring  an y  s p e c if ie d  period  
o f tim e i s  th e  w e ig h ted  a v e ra g e  p rice  o f a l l  t r a n s a c t io n s ,  g iv in g  e f fe c t 
to  th e  s iz e  of e a c h  t r a n s a c t io n .  To o b ta in  th is  " tru e"  p ric e  re q u ire s  
d e ta i l s  of a l l  t r a n s a c t io n s ,  a n d  a  volum e o f d a ta  c o lle c tio n  n o t 
p ra c t ic a l  for th is  s tu d y . A lte rn a te  m ethods a re  to  com pute a w e ig h ted  
a v e ra g e  o f d a i ly  m ean p r ic e s ,  o r to  in c re a s e  th e  tim e in te rv a l to  a  w eek  
an d  com pute an  a v e ra g e  from th e  w eek ly  m ean an d  w eek ly  v o lu m e . I t  
i s  to  be ex p e c te d  th a t  th e  sh o rte r  th e  tim e p e rio d , th e  n e a re r  th e  
com puted  p rice  w ill  be to  th e  " true” p r ic e .
The t e s t  co n d u c ted  com pares a v e ra g e  p r ic e s  com puted  from d a ily  
an d  from w eek ly  d a ta  for a  su b sam p le  o f 12 i s s u e s  o ver a  perio d  of 
e ig h t w e e k s . The t e s t  period  co m p rised  th e  m onths of Jan u ary  and  
O cto b er 1966, co rresp o n d in g  to  h igh  an d  low  le v e ls ,  r e s p e c t iv e ly ,  
o f s to c k  p r ic e s  in  g e n e ra l . The p e rc e n ta g e  d if fe re n c e s  in  p rice  com - - 
p u ted  by th e  tw o  m ethods w as u se d  to  t e s t  th e  s t a t i s t i c a l  h y p o th e s is
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th a t  th e  m ean d iffe re n ce  i s  z e ro .*  R esu lts  o f th e  a n a ly s is ,  b a s e d  on 
d a ta  p re se n te d  in  A ppendix C - 3 ,  a re :
1 . M ean  p e rc e n t d if fe re n c e  in  p r ic e  co m p u ta tio n  w a s  - 0 .0 2 .
2 . S tandard  d e v ia tio n  w as  1 ,1 7 .  The range w as - 8 .6  to
+2 .6  p e rc e n t, ta k in g  th e  d a ily  p r ic e  te ch n iq u e  a s  a  re fe re n c e .
3 . C a lc u la te d  v a lu e  o f th e  t - s t a t i s t i c  w as - 0 .2 2 ,  com pared  w ith  
a  c r i t i c a l  t - v a lu e  of * 1 .9 9  n e c e s s a ry  to  r e je c t  th e  h y p o th e s is  
a t  th e  .05  s ig n if ic a n c e  le v e l .
In d ic a te d  C urren t D iv id e n d . D eterm in ing  th e  In d ic a te d  cu rren t 
d iv id en d  a t  th e  c r o s s - s e c t io n  d a te  req u ired  a  m inor e x e rc is e  o f Ju d g e­
m ent w h ich  sh o u ld  be m ade c le a r .  The fig u re  reco rd ed  w as  e i th e r
1 . A nnual r a te  o f d iv id en d  paym ent b a s e d  on l a te s t  q u a rte rly  
d e c la ra t io n , p lu s  th e  am ount o f an y  y e a r-e n d  e x tra  d iv id en d  
w h ich  a p p e a re d  to  be perm anen t p o licy  o f th e  m anagem en t, 
or
2 . R ev ised  a n n u a l ra te  ( in c re a se  or d e c re a se )  w h ich  had  been  
an n o u n ced  befo re  th e  end  of th e  c r o s s - s e c t io n  m onth .
*The s ta n d a rd  s t a t i s t i c a l  t e s t  em ployed i s  d is c u s s e d ,  for 
ex am p le , in  John E . F reund , P au l E . L iverm ore an d  Irw in  M ille r ,
M anual o f E xperim ental S ta t i s t ic s  ttn g lew o o d  C l if f s ,  N . J . :  P re n tic e -  
H a ll ,  I n c . ,  1960), p p . 1 9 -2 1 . I f  d i s  th e  m ean  d iffe re n ce  in  p aired  
v a lu e s  of a  sam p le  o f s iz e  n ,  an d  sd  i s  th e  s ta n d a rd  d e v ia tio n  o f th e  
d iffe re n c e s  d ,  th e  s t a t i s t i c  t  = \/n cT/s^ h a s  th e  t - d is t r ib u t io n  w ith  
( n - 1) d e g re e s  of freedom .
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The procedure em ployed a ttem p ts  to  re f le c t th e  prom inence 
g iven  to  d iv idend  a c tio n s  in  th e  f in a n c ia l p r e s s . C hanges in  d iv idend  
p o licy  a re  p u b lic ized  in  ad v an ce  of th e  reco rd  d a te , and i t  i s  re a s o n ­
ab le  to  ex p e c t p rice  m ovem ents to  re f le c t im m ediately  th e  re a c tio n  of 
in v e s to rs  to  th e s e  an n o u n cem en ts .
In s titu tio n a l H o ld in g s . T reatm ent o f in s t itu tio n a l ho ld in g s 
re p re se n ts  a m inor ex c ep tio n  to  th e  g en e ra l requirem ent th a t d a ta  u sed  
in  th e  s tu d y  be a v a ila b le  to  in v e s to rs  during the  c ro s s - s e c t io n  m onth. 
The d a ta  reco rd ed  w ere p u b lish ed  one month a f te r  th e  c ro s s - s e c t io n  
m onth .
The re a so n  for th is  d ep a rtu re  i s  to  re f le c t more a c c u ra te ly  th e  
ho ld in g s by in s t i tu tio n s  a t  th e  tim e o f th e  c r o s s - s e c t io n .  R e la tive ly  
l i t t le  re se a rc h  is  a v a ila b le  on th e  e ffe c ts  of in s ti tu tio n a l ow nersh ip  
o f s h a re s ,  a lthough  in s t i tu tio n a l a c t iv i t ie s  re c e iv e  w id esp read  new s 
coverage  and a re  b e liev e d  to  in flu en ce  th e  d e c is io n s  of o ther in v e s to rs .
Short In te re s t R a tio s . The v a ria b le  of th e  study  w hich  m easu res 
change in  sh o rt in te re s t  ra tio  in v o lv es  a  com prom ise w hich  may a ffe c t 
i t s  in flu en ce  on th e  P-E r a t io .  This fea tu re  co n cern s av e rag e  d a ily  
volum e of t r a n s a c tio n s ,  w hich  w as a ssu m ed  to  be th e  sam e during th e  
period p rio r to  th e  c ro s s - s e c t io n  a s  i t  w as during th e  c ro s s - s e c t io n  
m onth.
The co n v en tio n a l m ethod of com puting th e  sh o rt in te re s t  ra tio  
is  to  d iv id e  short in te re s t  by cu rren t av e rag e  d a ily  vo lum e. This
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co n v en tio n  w ould  h av e  m ade th e  d a ta  c o lle c tio n  jo b  p ro h ib itiv e , fo r i t  
w ould  req u ire  co m pu ta tion  of av e rag e  d a ily  volum e for s ix  m onths 
(In s tead  o f one month) for e a c h  i s s u e  in  th e  sa m p le .
A nother la c k  o f p re c is io n  in  sh o rt In te re s t  d a ta  s tem s from th e  
m onthly  re p o rts  by th e  New York S tock  E x c h a n g e . The custom  is  to  
rep o rt sh o rt in te r e s t  in  an  I s s u e  on ly  i f  one of th e s e  tw o  c o n d itio n s  i s  
m et:
1 . T o ta l sh o rt in te re s t  i s  a t  l e a s t  5 ,0 0 0  s h a re s ,
2 . N et ch an g e  in  sh o rt in te re s t  from th e  p reced in g  m onth 
i s  a t  l e a s t  2 ,0 0 0  s h a re s .
In  v iew  of th e  n a tu re  o f th e  d a ta ,  th e  fo llow ing  ru le s  w ere fo rm ulated  
for reco rd in g  sh o rt in te r e s t  d a t a .
Rule A. No rep o rt fo r an  i s s u e  in  a  p a r tic u la r  m onth i s  in te r ­
p re ted  a s  no ch an g e  in  sh o rt in te r e s t .
Rule B. C hange in  sh o r t in te re s t  r a t io  i s  com puted  from th e  
m ost re c e n t c h ange during  th e  s ix -m o n th s  period  end ing  a t  th e  c r o s s -  
s e c t io n .  The in i t ia l  m onth o f ch an g e  i s  th a t  m onth w h ich  r e f le c ts  a 
maximum or a minimum v a lu e  of th e  s ix -m o n th s  p e rio d .
Rule C . The ch an g e  is  d is tr ib u te d  uniform ly over th e  num ber of 
m onths s in c e  th e  maximum or minimum v a lu e  w as d e te c te d .
An exam ple w ill  i l lu s t r a te  how th e s e  ru le s  w ere a p p lie d . The 
fo llow ing  a re  a c tu a l  re p o r ts  for ACF In d u s tr ie s  in  th e  s ix  m onths p rio r 
to  Jan u ary  1962.
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7 /6 1  8 /6 1  9 /6 1  10/61 11 /61  12 /61
Short In te re s t  -  -  -  6 28 -
(hundreds of sh a re s )
In te rp re ta tio n s  of th is  s e r ie s  o f d a ta  i s  a s  fo llo w s . The sh o rt 
in te r e s t  reco rd ed  fo r th e  c r o s s - s e c t io n  m onth (January 1962) i s  2800 
s h a re s ,  ac co rd in g  to  Rule A. A lso by Rule A, th e  sho rt p o s itio n  i s  
c o n s id e red  to  h av e  b ee n  600 sh a re s  for th e  m onths of Ju ly  th rough  
O cto b er. The m o st re c e n t ch an g e  is  from 600 sh a re s  in  O ctober to  
2800 in  D ecem ber, a n  in c re a s e  of 2200 sh a re s  in  tw o m o n th s . By 
Rule C , th e  ra te  o f  ch an g e  i s  reco rd ed  a s  1100 sh a re s  per m onth 
in c re a s e .
L im ita tions in  th e  m ethod of hand ling  sh o rt in te re s t  d a ta  a s  w e ll 
a s  in  th e  so u rce  re p o rts  a re  re c o g n iz e d . The p rocedures d e sc rib e d  above 
h av e  th e  ad v a n tag e  o f o b je c tiv ity , h o w ev er, w hen th e y  a re  uniform ly 
ap p lied  to  a l l  d a ta .  N e v e r th e le s s , th e s e  lim ita tio n s  m ust be co n ­
s id e red  in  draw ing  c o n c lu s io n s  w ith  r e s p e c t  to  sho rt in te re s t  from th e  
a n a ly s i s .
R e la tiv e  P rice  to  DTIA. R ela tive  p rice  of a sh a re  to  th e  DJIA 
in  e a c h  c r o s s - s e c t io n  m onth i s  m easured  by th e  w eigh ted  av e rag e  of 
sh a re  p rice  and  of th e  Dow Jo n es  a v e ra g e . A s lig h tly  d iffe re n t pro­
ce d u re , h o w ev er, w a s  u se d  to  com pute re la tiv e  p rice  in  th e  th ird  
month before e a c h  c r o s s - s e c t io n .  The la t te r  figure i s  b a sed  on the 
a rith m e tic  m ean o f w eek ly  re la t iv e  c lo s in g  p r ic e . This minor
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In c o n s is te n c y  in  p rocedu re  w a s ,  a g a in , a n  e ffo rt to  k eep  th e  d a ta  c o l­
le c tio n  p h a s e  of th e  s tu d y  w ith in  re a s o n a b le  b o u n d s .
I t  se em s doub tfu l th a t  th is  p ro ced u ra l d iffe ren ce  h a s  a  s ig n if i­
c a n t e f fe c t  on  th e  a n a ly s is  o f  re la tiv e  p r ic e . A com parison  o f w eig h ted  
a v e ra g e  and sim p le  a v e ra g e  for th e  DJIA in  e a c h  of th e  se v e n  c r o s s -  
s e c tio n  m onths found n e g lig ib le  d if fe re n c e s  in  th e  tw o  a p p ro a c h e s , 
a s  i s  show n in  T able 6 .2 .
TABLE 6 .2
COMPARISON OF SIMPLE AND WEIGHTED 
AVERAGES OF THE DJIA
W eig h ted Sim ple
M onth A verage A verage D iffe ren ce
Jan u ary  1962 7 0 7 .3 6 7 0 7 .6 0 + 0 .2 4
O ctober 1962 5 7 5 .4 4 5 7 8 ,3 9 + 2 .9 5
Ju ly  1963 7 0 2 .3 1 7 0 2 .3 7 + 0 .0 6
Ju ly  1964 8 4 5 .6 6 8 4 5 .4 8 - 0 . 1 8
Ju ly  1965 8 7 4 .8 4 8 7 5 .0 2 + 0 .1 8
Jan u ary  1966 9 8 5 .9 6 9 8 6 .1 3 + 0 .1 7
O cto b er 1966 7 7 2 .6 1 7 7 3 .1 8 + 0 .5 7
Punched  C ard  Form at. B asic d a ta  w ere tra n sc r ib e d  to  punched  
c a rd s  for p ro c e ss in g  by co m p u te r. Form ats for th e  s e v e ra l  s e ts  of c a rd s  
a re  p re se n te d  in  A ppendix C - 2 .  A "d a ta  s e r ie s "  c o n s is ts  of 560 c a rd s , 
e a c h  co n ta in in g  d a ta  p e rta in in g  to  one of 80 firm s an d  one of th e  se v en  
c r o s s - s e c t io n s .  Four s e r ie s  a re  re q u ire d . In a d d itio n , tw o d a ta  " s e ts "  
of 80 cards e a c h  c o n ta in  ea rn in g s  and  d iv id en d  d a ta  u se d  in  a l l  of th e
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c r o s s - s e c t io n s . A f in a l  s e t  of 14 c a rd s  re co rd s  en v iro n m en ta l 
d a t a .
C o m p u ta tio n a l P ro c ed u res  and  A d justm en ts
T h is s e c t io n  d is c u s s e s  c e r ta in  p ro ced u res  an d  a d ju s tm e n ts  
m ade in  com puting  v a lu e s  of th e  in d e p en d en t v a r ia b le s  for r e g re s s io n  
a n a ly s i s .  The p ro ced u res  r e la te  p r in c ip a lly  to  e a rn in g s  d a ta  and  to  
g row th  r a t e s .  In  th e  p re s e n ta tio n  w hich  fo llo w s , e lem e n ts  o f d a ta  a re  
re fe rre d  to  by th e  FORTRAN v a r ia b le  nam e u se d  in  com puter p ro c e s s in g .
Long Term E arn in g s S e r ie s . A nnual e a rn in g s  p er sh a re  reco rd ed  
in  d a ta  s e r ie s  901 a re  th e  b a s is  fo r com puting  th e  e a rn in g s  s ta b il i ty  
in d e x  and  th e  f iv e -y e a r  g row th  ra te  in  e a rn in g s . T h ese  d a ta  c o rre ­
spond  to  th e  f irm 's  f i s c a l  y e a r .
I t  i s  d e s ire d  to  em ploy  a  uniform  m ethod to  a l l  firm s to  e s ta b l i s h  
a n  ea rn in g s  s e r ie s  r e la te d  to  e a c h  c r o s s - s e c t io n  d a te .  T h is i s  acco m ­
p lis h e d  in  tw o  s te p s :  f i r s t ,  e a rn in g s  o f a l l  firm s a re  co n v e rted  to  a n  
e q u iv a le n t c a le n d a r  y e a r  b a s is ;  th e n , th e  e q u iv a le n t e a rn in g s  r a te s  a re  
u s e d  to  com pute e a rn in g s  fo r 12-m o n th s  end ing  a t  th e  c r o s s - s e c t io n  
d a te .
C o n v e rs io n  to  th e  c a le n d a r  y ea r b a s is  is  m ade by th e  fo llow ing  
fo rm u la , w h ich  p ro ra te s  e a rn in g s  rep o rted  for tw o f i s c a l  y e a rs  to  th e
c a le n d a r  y e a r  th e y  s p a n .
H SC  , 12-FISC 
EE(T) = 1 2 “  ER(T) + — TZ  ER(T+1)
119
w here  T I s  th e  c a le n d a r  y e a r , ER re p re s e n ts  e a rn in g s  rep o rted  for th e  
f i s c a l  y e a r  ending  in  m onth FISC, and EE i s  th e  e q u iv a le n t c a le n d a r  
y e a r  v a lu e .
W ith  e a rn in g s  o f a l l  firm s on a  co m parab le  b a s i s ,  a  tim e s e r ie s  
re fe rre d  to  th e  c r o s s - s e c t io n  d a te  i s  o b ta in ed  by p ro ra tio n  of e a rn in g s . 
For e x a m p le , if  O c to b er in  y e a r  T is  th e  c r o s s - s e c t io n  m onth , th e  s e r ie s  
i s  c a lc u la te d  by
EXN(T) = .2 5  EE(T-1) + .7 5  EE(T) 
in  w h ich  T s u c c e s s iv e ly  r e p re s e n ts  th e  cu rren t y e a r  and  th e  four p re ­
v io u s  y e a r s .
2
M inimum E arn ings V a lu e s . Both th e  re c e n t an d  f iv e -y e a r  growth 
r a te s  of e a rn in g s  a re  com puted  by tim e s e r ie s  r e g re s s io n  o f th e  lo g ­
arithm  o f th e  f irm 's  e a rn in g s  per s h a re .  T his p rocedure  can n o t be 
ap p lie d  i f  th e  firm  e x p e rien ce d  a  d e f ic i t ,  s in c e  lo g a rith m s a re  d efin ed  
on ly  for p o s it iv e  n u m b e rs . S ince  a l l  e a rn in g s  f ig u re s  u se d  a re  for a  
12-m on th  p e rio d , a  d e f ic i t  in  a s in g le  q u a rte r  may be o f fs e t by p o s i­
t iv e  ea rn in g s  in  th e  o th e r q u a r te r s .  In su c h  a  s i tu a t io n , no a d ju s tm e n t
o
S tu d ie s  o f s e c u r ity  p r ic e s  freq u en tly  so lv e  th e  problem  ra is e d  
in  th is  s e c tio n  by u s in g  n o rm alized  e a rn in g s , de te rm ined  by trend  
v a lu e s  or o th e r m ethods of sm o o th in g . The a d ju s tm e n ts  m ade to  
rep o rted  e a rn in g s  in  th is  s tu d y  a re  c o n s id e re d  to  be co m p ara tiv e ly  
m inor. M oreover, s in c e  one o b je c tiv e  of th is  a n a ly s is  i s  to  exam ine 
sh o rt term  f lu c tu a tio n s ,  th e  co n cep t o f no rm aliz ing  e a rn in g s  d o e s  no t 
seem  a p p ro p r ia te .
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Is  re q u ire d . H ow ever, If th e  n e t  e a rn in g s  for a 12-m onth  period  a re  
n e g a tiv e  for an y  firm , th e  le v e l of e a rn in g s  i s  a rb itra r ily  s e t  a t  one 
c e n t per sh a re  for p u rp o se s  o f th e  tim e s e r ie s  r e g re s s io n .
P lac in g  a  "floo r" under e a rn in g s  p ro d u ces  a  d is to r t io n , in  th e  
d ire c tio n  o f m aking e a rn in g s  a p p e a r  more s ta b le .  I f ,  for ex a m p le , a  
firm re p o r ts  a  d e f ic i t  in  th e  l a s t  y ea r of a  d o w n -tren d in g  f iv e -y e a r  
s e r i e s ,  th e  e f fe c t  o f im posing  th e  o n e -c e n t  f lo o r i s  to  red u ce  th e  
m agn itude  o f th e  in d ic a te d  (n eg a tiv e) grow th r a t e .
R e s tr ic tio n s  on P-E R a tio . The le v e l o f e a rn in g s  per sh a re  u se d  
to  com pute P /E  i s  r e s tr ic te d  to  a  minimum v a lu e  e q u a l to  th re e  p e r­
c e n t o f book v a lu e  p er s h a re .  An ad ju s tm e n t o f th is  so r t i s  a fu rther 
c o n se q u e n c e  of u s in g  la te s t  rep o rted  e a rn in g s  ra th e r  th a n  a  no rm alized  
v a lu e .  The lim it ad o p ted  im p lie s  th a t  th re e  p e rc e n t i s  th e  norm al 
minimum ra te  of re tu rn  in v e s to rs  sh o u ld  e x p e c t on c a p ita l  em ployed 
in  a n  in d u s tr ia l  e n te rp r is e .  C h o ice  of th e  lim it i s  b a s e d  on th e s e  p o in ts :
1 . Three p e rc e n t i s  l e s s  th a n  th e  y ie ld  a v a ila b le  on re la tiv e ly  
r is k - f r e e  in v e s tm e n ts ; fo r ex a m p le , governm ent bonds or 
h ig h -g ra d e  co rp o ra te  b o n d s .
2 . A su rv ey  of re tu rn - to -e q u ity  of 312 co rp o ra tio n s  (reported  in  
C h ap te r III) show ed  th a t  on ly  2 .2  p e rc e n t o f th e  firm s fa ile d  
to  a c h ie v e  a  re tu rn  of th re e  p e rce n t o ver a  f iv e -y e a r  period  
ap p ro x im ate ly  co rresp o n d in g  to  th e  tim e in te rv a l of th is  s tu d y .
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The e ffec t of th is  ad ju stm en t on the  P/E value can n o t, in  g en e ra l, 
be p red ic ted , for i t  depends on the  ra tio  of m arket p rice  to  book v a lu e  
for sp e c if ic  s h a re s . If m arket p rice and book value w ere e q u a l, the 
P-E ra tio  of a firm w ith  a  curren t d e f ic it ,  for exam ple, would be 
recorded a s  3 3 .3 .
A second  re s tr ic tio n  is  im posed on P /E  v a lu es  of the  sam ple 
firm s, in  th e  form of a  ce ilin g  value of 7 5 .0 . This lim ita tion  is  
d e s ira b le  a s  a p ro tec tion  a g a in s t very high v a lu es  w hich m ight be 
genera ted  in  a  com puter p ro cess  w hich cannot be monitored com plete ly . 
H ow ever, for the  560 sam ple v a lu es  of P/E u sed  in  th is  a n a ly s is ,  th e  
upper lim ita tion  w as o pera tive  in  only one or two in s ta n c e s .
The Adiustm ent Sicrnal (Variable X?q) . Dummy v ariab le  *29 
provides a  s ig n a l if an y  one of the  ad ju stm en ts  d escrib ed  above is  
made in  p ro cessin g  the  sam ple data  for a  firm .
The com puter program is  designed  to  a s s ig n  th e  value 1 .0  to  
v ariab le  X29 under th e se  c ircu m stan ces .
1. The minimum value of $0 .01  h as  been  a ss ig n ed  to  earn ings/
for any period involved in  th e  tim e se r ie s  reg re ss io n s  
(recen t or f iv e -y e a r ) .
2 . The P-E ra tio  has been  a ffec ted  by e ith e r the  th ree percen t 
minimum return  requirem ents or th e  c e il in g .
The sp e c if ic  ad justm en t s ig n a led  by the dummy v ariab le  can  be d e te r­
mined by exam ination  of b a s ic  d a ta .
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E ffec tiv e  G rowth R a te s . In  th e  p rev io u s d is c u s s io n  o f v a r ia b le s  
X j and  X4 (C hap ter I I I ) , th o s e  v a r ia b le s  w ere  d efin ed  to  r e f le c t  tren d  
grow th r a te  a d ju s te d  fo r th e  v a r ia b ili ty  of e a rn in g s . The ad ju s tm e n t 
p rocedu re  i s  now d is c u s s e d .
If  u  = a+ b t i s  th e  le a s t - s q u a re s  r e g re s s io n  e q u a tio n  o b ta in ed  
fo r a  s e t  of n sam ple  v a lu e s ,  i t  h a s  b een  show n th a t  th e  fo llow ing
s t a t i s t i c  Z h a s  th e  t -d is t r ib u t io n  w ith  (n-2) d e g re e s  o f freedom .®
-  (b-B) 1/2.t 2
in  w h ich  b i s  th e  e s tim a te  from sam ple d a ta  o f  th e  p o p u la tio n  p aram ete r 
B, t  i s  m easu red  a s  a  d e v ia tio n  from th e  sam ple  m ean , u re p re s e n ts  
sam ple  v a lu e s ,  and  th e  In d ic a te d  sum m ations a re  m ade o v er th e  n s e ts  
of d a ta .
T h is re la tio n  ca n  be u se d  to  e s ta b l i s h  co n fid en ce  lim its  on B.
The denom inato r o f Z is  e q u a l to  th e  s ta n d a rd  erro r of e s tim a te  o f u 
(SEU) tim e s  \/n- 1 . M aking th is  s u b s t i tu tio n  and  e v a lu a tin g  th e  e q u a ­
tio n  for re g re s s io n s  over f iv e  an d  se v e n  tim e p erio d s y ie ld s  th e  fo llow ­
ing  co n fid en ce  in te rv a ls  on B.
For n = 7 , d . f .  -  5: B = b ± .2 0 7  (Zc ) SEU
For n  = 5 , d . f .  = 3 :  B -  b  t  .3 6 6  (Zc ) SEU
3
S . S . W ilk s , M a th em a tica l S ta t i s t ic s  (P rin ce to n , N . J . :  
P rince ton  U n iv e rs ity  P r e s s ,  1943), s e c tio n  8 .1 ,
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The value of Z„ depends on the t-d is trib u tio n  for the number of degreesv
of freedom Indicated and the level of confidence specified .
The d iscu ss io n  of Xj (recent growth rate) contem plated an  80- 
percent confidence in te rv a l. The hypothesis w as made th a t investors 
would ad ju st the trend growth ra te  to  the point of 90-percent confi­
dence , but th is  lim it is  applicab le to  one side of the d istribu tion  only. 
The appropriate value of Zc i s ,  from ta b le s , 1 .476 , making the formula 
for the confidence limit growth ra te
B1 "  b l -  *306 SEU 
the sign of the  adjustm ent being opposite to the sign of b.
Sim ilarly, the 70-percent confidence in terval specified  for the
five-year growth trend in the com putation of X^ corresponds to  Zc *= 1.25
and
B4 * b4+ .458 SEU 
These adjustm ents to  trend growth ra tes  are incorporated in 
Program B,' which ca lcu la te s  values of the  X's from b asic  input d a ta . 
That program, along w ith two others developed to  process d a ta , is  
outlined in  the next se c tio n .
Data P rocessing Programs
Three computer programs were developed to process basic  input
data for further an a ly s is . These programs, designated A, B, and C,
are included in Appendix D , O bjectives and major operations of each 
program are summarized below.
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Program A. The purpose of th is  program is  to  com pute p rice  of 
s to ck s  from daily  and w eekly  d a ta  and to  te s t  for s ig n ifican ce  of the 
d iffe re n c e s . D aily  p rice  range and volum e d a ta  a re  inpu t from punched 
c a rd s , each  of w hich co n ta in s  data  for one stock  and one w eek . On 
read ing  each  ca rd , the program performs price com putations, p rin ts 
re su lts  and  ad d s the  d iffe rence  to  a cum ulative to ta l .  W hen a l l  da ta  
ca rd s  have been  p ro c e sse d , th e  s ta t is t ic a l  te s t  is  performed and th e  
d e c is io n  is  p rin ted .
Program B. Com putation of P/E (Y), log P/E (W) and X -values 
for su b seq u en t reg re ss io n  a n a ly s is  is  performed by Program B. This 
i s  the  m ajor p rocessing  s ta g e . Broad functions of Probram B are :
1 . Read b as ic  d a ta  from c a rd s .
2 . Compute X -values accord ing  to  p rescribed  form ulas.
3 . W rite in term ediate  d a ta  and b a s ic  d a ta  on tap e  for 
further p ro cessin g  (Program C ).
4 . Print v a lu es  of Y and the X’s .
5 . W rite v a lu es  of W and the  X 's on tap e  for input to  the 
m ultiple re g re ss io n  program .
All of the  data  to  be u sed  in reg re ss io n  a n a ly s is  is  sto red  in  a 
th ree -d im en sio n a l array  X (I, J , K). S ubscrip t I is  em ployed through­
out the p ro cessin g  to  denote a firm (1 = 1, 80). Subscrip t J deno tes 
a  c ro s s - s e c t io n  in tim e (J = 1, 7), and  su b sc rip t K d e s ig n a te s  the 
v ariab le  number (K -  1, 32),
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The X -array req u ires  a lm ost 18 ,000 sto rage lo c a tio n s , of the  
to ta l av a ila b le  ca p ac ity  o f approxim ately  24 ,000  lo ca tio n s  of th e  
IBM 7040 com puter u sed  in  th is  s tu d y . Remaining sto rage  lo ca tio n s  
a re  requ ired  for the  o b je c t program and  for o ther d a ta .
Program C . Functions of Program C are to  prin t th e  inpu t d a ta  
in  a  form w hich can  re a d ily  be checked  for e rro rs , and to  prin t in te r­
m ediate d a ta  u sed  in  com puting th e  X -v a lu es . The la tte r  d a ta  re la te  
p rin c ip a lly  to  tim e s e r ie s  re g re ss io n s  performed by Program B. O utput 
o f th is  program se rv e s  en tire ly  to  in su re  th e  accu racy  of d a ta  u se d  in  
th e  re g re ss io n  a n a ly s is .
CHAPTER VII
ANALYSIS AND RESULTS
The o b jec tiv e  of th e  a n a ly s is  p resen ted  in  th is  ch ap te r  is  to  
te s t  th e  m ajor h y p o th e ses  of th e  s tu d y , nam ely:
I .  The logarithm s of p r ic e -e a rn in g s  ra tio s  are  approxim ately  
norm ally d is tr ib u te d .
I I .  The m ean of th e  log-norm al d is trib u tio n  of P/E v a lu es  is  
determ ined by environm ental v a r ia b le s  o f  th e  m odel.
I l l ,  The d ev ia tio n  of an  in d iv id u a l firm 's  P/E  value from the 
mean o f th e  d is tr ib u tio n  is  determ ined by in te rn a l ch a ra c ­
te r is t ic s  in c lu d ed  in  th e  m odel.
The ch ap te r is  o rgan ized  a s  fo llo w s. The f irs t se c tio n  sum­
m arizes v a lu es  of the  v a ria b le s  observed  in  the  sam ple of 80 
co rp o ra tio n s . Sam ple d a ta  for P-E ra tio s  and th e  environm ental 
v a ria b le s  rep re sen t o b se rv a tio n s  a t  fou rteen  po in ts  during th e  tim e 
perio d , th e se  po in ts  corresponding  to  th e  seven  c ro s s - s e c t io n  months 
and  to  th e  th ird  month prior to  e ach  c ro s s - s e c t io n . A nalysis Involving 
the  in te rn a l v a r ia b le s  r e la te s  to  th e  sev en  c ro s s - s e c tio n s  for w hich 
com plete d a ta  w ere c o lle c te d .
126
127
The second  se c tio n  d is c u s s e s  s ta t is t ic a l  m ethods em ployed 
In th e  a n a ly s is .  In  ad d itio n  to  th e  m ultip le reg re ss io n  p ro ced u res , 
th e s e  m ethods Include t e s t s  o f the  param eters of a d is tr ib u tio n , and 
tech n iq u es  for in v e s tig a tin g  au to co rre la tio n  in  th e  reg re ss io n  eq u a­
tio n  and th e  s ta b ili ty  of re g re ss io n  c o e ff ic ie n ts .
The rem ainder of th e  ch a p te r  i s  concerned  w ith  re s u lts  of th e  
s tu d y . The f irs t  r e s u lt  co n cern s th e  natuxe of th e  d is trib u tio n  of 
p r ic e -e a rn in g s  r a t io s .  T hen, th e re  are  p re se n te d , in  tu rn , the 
re g re ss io n  a n a ly se s  perform ed w ith  re sp e c t to  environm ental v a r ia b le s , 
in te rn a l c h a ra c te r is t ic s ,  an d  th e  g loba l approach  w hich com bines both 
s e ts  of v a ria b le s  in to  a s in g le  e q u a tio n .
Sam ple V alues of th e  V ariables
P-E Ratio and R elated  M e a su re s . The m agnitude of the  problem 
of estim ating  p r ic e -e a rn in g s  ra tio s  is  i l lu s tra te d  by the  range of 
observed  v a lu es  for th e  sam ple  firm s of th is  s tu d y . A l i s t  of P/E 
v a lu es  for each  firm and  e a c h  c ro s s - s e c t io n  is  inc luded  a s  Appendix 
F - l .  A lso shown on th a t l i s t  a re  th e  m ean, s tandard  d ev ia tio n , and 
co e ffic ien t of v a ria tio n  of th e  P-E ra tio  for each  firm .
As a summary of the  ap p en d ed  d a ta .  Table 7 .1  p re sen ts  a 
frequency  d is trib u tio n  of sam ple firm s b ased  on th e  observed  co e ffi­
c ie n t of v a r ia tio n . I t  i s  re a d ily  se en  th a t more th an  o n e -h a lf  of the 
co rporations have a  c o e ff ic ie n t of v a ria tio n  g rea te r  th an  20 p e rcen t.
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TABLE 7 .1
DISTRIBUTION OF SAMPLE FIRMS 
ACCORDING TO VARIABILITY OF P-E RATIO
C o effic ien t Percent C um ulative
of V ariation Number of P ercen t
of P/E of Firms Sample (reversed)
.001 -  .100 1 1 .3 100 .0
.101 -  .200 35 4 3 .6 9 8 .7
.201 -  .300 24 3 0 .0 55 .1
.301 -  .400 11 1 3 .8 2 5 .1
.401 -  .500 6 7 .5 11 .3
.501 -  .600 2 2 .5 3 .8
over . 600 -J . 1 .3 1 .3
Total 80 100 .0
Source: Primary d a ta  tab u la ted  in  Appendix F - l .
M oreover, for o n e-fou rth  o f  the sam ple the v a ria b ility  m easure is  
g rea te r th an  30 p e rc e n t.
The minimum P-E ra tio  observed  w as 4 .8 ,  corresponding to  the 
J . I .  C ase  Company in July 1964. The ce iling  value  of 7 5 .0  w as 
a s s ig n e d  to  Sunshine M ining Company in  tw o of th e  sev en  c ro s s -  
sec tio n  months (January 1962 and July 1964) when ea rn in g s for th a t 
firm w ere extrem ely low . Apart from th o se  tw o in s ta n c e s , th e  h ig h est 
va lue  of P/E  is  7 4 .1 , for IBM in  January 1962.
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The overa ll mean value of log (P/E) Is  1 .2 0 3 3 , Ind ica ting  the 
geom etric  mean of th e  aggrega ted  P/E v a lu es  for a l l  c ro s s -s e c tio n s  
i s  1 5 .9 7 . S tandard ized  d ev ia tio n s  from the  c ro s s -s e c tio n  m ean, 
th e  dependent v a riab le  of in te rn a l re g re ss io n , range in  v a lu e  from 
-3 .1 0 7  to  3 .786  an d , by d e fin itio n , have an  average  v a lu e  of z e ro .*
Environm ental V ariab les . Values o f th e  m easures of econom ic 
environm ent are  p resen ted  in  Table 7 .2 ,  w hich a ls o  in c lu d es  data  
d esc rib in g  the  average  le v e l of p rice -ea rn in g s  ra tio s  over the tim e 
period of th e  s tu d y . Values in  th e  ta b le  correspond to  d e fin itio n s  of 
th e  v a riab le s  p rev iously  d is c u s se d  (C hapter IV). S p ec if ic a lly , the 
FRB Index o f  In d u s tr ia l P roduction is  a  th ree-m onth  moving av e rag e , 
d e fla ted  to  re f le c t re a l ou tpu t. The Barron's C onfidence Index value 
i s  th a t w hich w as observed  in  a prior month determ ined by the 
v a riab le  lead -tim e  cu rv e .
In te rn a l V ariab les . A summary of v a lu es  of fundam ental, 
s tru c tu ra l, and te c h n ic a l v a ria b le s  is  provided by Table 7 .3 .  Range 
and average v a lu es  o f  th e se  m easu res re la te  to  a l l  sev en  of th e  c ro s s -  
se c tio n s  of th e  s tu d y  com bined . The co e ffic ien t of v aria tio n  shown in 
th e  ta b le  is  a m easure of v a ria b ility  of each  c h a ra c te r is tic  among the
*The com puted mean v a lu e  of 560 stan d ard ized  d ev ia tio n s 
m easured in  th e  study  is  3 .8  x 10”’^ , being d ifferen t from zero  b ecau se  
of round-off e rro r. For p ra c tic a l p u rp o ses , th is  low -order d ifference 
i s  n eg lig ib le .
TABLE 7.2
VALUES OF THE ENVIRONMENTAL VARIABLES
Mean ' Geometric
Value Mean of
Month Log P/E P-E Ratio
October 1961 1.3298 21.37
January 1962 1.3097 20.40
July 1962 1.1783 15.08
October 1962 1.1500 14.13
April 1963 1.2311 17.03
July 1963 1.2206 16.62
April 1964 1.2333 17.11
July 1964 1.2208 16.63
April 1965 1.2076 16.13
July 1965 1.1626 14.54
October 1965 1.1901 15.49
January 1966 1.2055 16.05
July 1966 1.1427 13.89
October 1966 1.0645 11.60
Yield on Deflated Barron's
91-day FBR Confidence
Treasury Bills Index Index
2.30 110.1 85.8
2.72 109.9 86.4
2.92 111.5 84.5
2.74 113.1 85.0
2.90 117.1 86.9
3.18 116.0 90.9
3.47 122.4 93.2
3.46 121.5 93.4
3.93 129.3 96.7
3.83 128.4 97.1
4.02 132.7 96.0
4.58 134.7 96.9
4.78 136.3 93.2
5.33 138.8 91.5
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TABLE 7 .3
VARIABILITY OF SAMPLE VALUES OF THE INTERNAL MEASURES
Range o f O bserva tions A verage C o effic ien t of
X C h a ra c te r is tic  M easured Low High Value Variatioi
1 R ecent ea rn in g s growth r a te , % -1 1 6 . 126. 3 .2 8 4 .9 5
2 E arnings d e v ia tio n , s tandard  u n its -  2 6 .9 1 4 .4 0 .2 9 1 0 .8
3 E arnings s ta b il i ty  in d ex , 
logarithm
0 .0 1 423. 13 .0* 0 .5 4
4 F iv e -y ea r grow th r a te , % -1 0 6 . 114. 6 .3 2 2 .6 4
5 Logarithm (1 .0  + G$) -  2 .0 0 0 .299 0 .0 0 6 3 9 .5
6 D ividend y ie ld , % 0 .1 8 .3 2 .8 0 * 0 .8 8
7 Ratio cu rren t d iv idend  to  p rev ious 0 .0 3 .0 1 .09 0 .2 8
8 A verage d iv idend  p ayou t, % 1 .0 100. 4 5 .0 * 0 .2 3
9 Logarithm (A ssets in  $ m illions) .800 4 .0 0 2 .3 3 0 .2 6
10 D ebt frac tio n 0 .0 0 .7 5 8 0 .2 1 0 .7 8
♦G eom etric m ean o f v a ria b le  transform ed to  logarithm  for reg re ss io n ; o th e rw ise , av e rag e  i s  
a rith m etic  m ean .
TABLE 7.3 (continued)
Range of Observations Average Coefficient of
X C haracteristic Measured Low High Value Variation
11 Square of debt fraction' 0 .0 0.574 0.071 1.32
12 Return on equity cap ita l, % 3.0 41.5 11.0* 0.22
13 Institu tional holdings, % to ta l shares 0 .0 36.6 8 .5 0.73
14 Ratio X13tA l 3 t _3 0.0 5 .0 1.09 0.50
15 Short in te rest ratio 0 .0 29.1 1.27 2.12
16 Change in short in terest ratio -1 9 .6 11.7 -0 .088 1.73
17 Change in insiders ' holdings, % to ta l shares -  1.15 1.76 0.035 5.75
18 X17 adjusted for ownership level -15 .8 86.4 0.72 6.43
19 Price/previous peak, absolute % change 0.1 78.3 13.3 0.87
20 Relative price to  DJIA, % change -33 .5 45.5 -0 .19 60.0
Source: Primary.
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sam p le  firm s. I t s  p rim ary  u s e fu ln e s s  i s  to  d em o n stra te  th e  d iv e rs i ty  
o f th e  s a m p le . N o in v e s t ig a t io n  i s  m ade in  th is  s tu d y  o f th e  n a tu re  
o f th e  d is tr ib u t io n s  o f  th e  in d e p e n d e n t v a r ia b le s .
A n a ly tic a l M ethods 
M u ltip le  R e g re s s io n . The m u ltip le  re g re s s io n  a n a ly s e s  w ere  
perform ed u s in g  a  s ta n d a rd  com puter p rog ram , d e s ig n a te d  a s  MRP49.
A d e s c r ip tio n  o f th e  program  an d  in s tru c t io n s  for i t s  u se  a re  ap p en d ed  
(Appendix E ). O nly  th e  m ajo r fe a tu re s  o f th e  program  an d  id e n t i f ic a ­
t io n  o f i t s  o u tp u t a re  p re se n te d  b e lo w .
MRP49 h a s  th e  c a p a c ity  to  a n a ly z e  up to  49 v a r ia b le s  to  y ie ld  
th e  b e s t - f i t t in g  ( le a s t  sq u a re s )  re g re s s io n  e q u a tio n  d e te rm in ed  by a  
maximum of 9999 s e t s  o f  in p u t d a ta .  The program  p ro v id es  for t r a n s ­
form ing s e le c te d  in p u t d a ta ,  i f  d e s ire d ,  s o  th a t  th e  v a r ia b le s  u s e d  
in  th e  r e g re s s io n  a re  th e  lo g a rith m , sq u a re  ro o t, r e c ip ro c a l ,  or a n t i ­
logarithm  of th e  in p u t v a l u e s . I t is  a ls o  p o s s ib le  to  com bine in p u ts  
by a d d i t io n , s u b tra c t io n , m u ltip lic a tio n  o r d iv is io n  to  c o n s tru c t 
v a r ia b le s  for th e  r e g r e s s io n .  From th e  s p e c if ie d  in p u ts ,  MRP49 
a c c u m u la te s  a  m a trix  o f  sum  o f  sq u a re s  an d  c ro s s -p ro d u c ts ,  in v e r ts  
th a t  m a trix , an d  u t i l i z e s  th e  r e s u l t s  to  e s tim a te  th e  re g re s s io n  
c o e f f ic ie n ts  an d  re la te d  s t a t i s t i c s .
Along w ith  th e  in p u t d a ta ,  th e  u s e r  o f th e  program  s p e c if ie s  a  
c r i t ic a l  F - ra tio  fo r m easu rin g  s ig n if ic a n c e  of th e  v a r ia b le s  and  a
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c r i t ic a l  v a lu e  o f  R2 . MRP49 a u to m a tic a lly  d e le te s  th e  le a s t  s ig n i­
f ic a n t in d e p e n d en t v a r ia b le ,  a s  g au g ed  by i t s  com puted  F v a lu e , 
an d  perform s a new r e g r e s s io n  w ith  th e  rem ain ing  X’s .  A utom atic 
d e le tio n  and  re -c o m p u ta tio n  c o n tin u e  u n ti l  a l l  rem ain ing  X 's  h av e  
F v a lu e s  e x c ee d in g  th e  s p e c if ie d  c r i t i c a l  le v e l or u n til  th e  com puted
v a lu e  o f R2 f a l ls  below  th e  s p e c if ie d  m inim um .
O u tp u ts  o f th e  program  w h ich  a re  u s e d  in  th is  s tu d y  a re :
1 . M ean s an d  v a r ia n c e s  of in p u t d a ta .
2 .  C o n s ta n t te rm  (b o ) and  re g re s s io n  c o e ff ic ie n ts  ( b j .
3 . M u ltip le  F v a lu e  an d  d e g re e s  o f freedom  of th e  
re g re s s io n  e q u a tio n .
4 . C o e ff ic ie n t o f m u ltip le  d e te rm in a tio n  (R2) o f th e  
r e g re s s io n  e q u a tio n .
5 .  R esid u a l v a r ia n c e  ( s 2) o f  d ep e n d en t v a r ia b le  Y.
6 . D iag o n a l e le m e n ts  (c^ ) of th e  in v e rs e  m a trix .
7 . The o n e -d e g re e -o f - f re e d o m  F r a t io  (Fj) for e a c h  v a r ia b le .  
T his m easu re  i s  th e  sq u a re  of th e  S tu d e n t 's  t - s t a t i s t i c  and  
i s  com puted  by th e  re la tio n
Fi «* t j 2 «  bi 2/ ( s 2c l i ) .
8 . The m u ltip le  c o e f f ic ie n t of d e te rm in a tio n  o f a s p e c if ic  Xj 
w ith  th e  o th e r  X 's  o f  th e  e q u a tio n . T his s t a t i s t i c  in d ic a te s  
th e  d eg ree  o f  e x p la n a tio n  o f X  ^ by a l l  o th e r X 's  co m b in ed .
9 . P artia l co rre la tio n  c o e ffic ien ts  for a l l  p a irs  of 
s ig n ific an t X 's .
10. The re s id u a l of Y (that i s ,  the d iffe rence  betw een o b ­
served  and p red ic ted  values) for each  o b se rv a tio n .
11. D ata requ ired  to  com pute standard  erro rs of the  re g re s ­
sion  c o e ff ic ie n ts , using  th e  re la tio n s
*bf "  s 2Cii « b j2/ F j .
T esting  the  N ature of a  D is trib u tio n . This study  exam ines the
param eters of th e  d is trib u tio n  o f log (P/E) a t  v ario u s po in ts in  tim e .
D ata corresponding to  each  c ro s s - s e c t io n  rep re se n t a  su b -sam p le  of
th e  to ta l d is tr ib u tio n . I t is  d es ired  to  t e s t  for equa lity  of m eans and
v a rian ces  among th e  su b -sa m p le s , em ploying s ta t is t ic a l  m ethods
2commonly u sed  for th is  p u rpose . The e s s e n t ia l  fea tu re s  of applying 
th e  te s ts  are  p resen ted  below .
The te s t  of eq u a lity  of m eans m akes th e  nu ll h y p o th esis  th a t 
th e  su b -sam p les  a re  a l l  drawn from th e  sam e p opu la tion . The to ta l 
v arian ce  of th e  sam ple is  p artitio n ed  in to  th a t portion w hich occurs 
betw een  su b -sam p les  and  th a t w hich a r is e s  w ith in  th e  su b -sa m p le s . 
The te s t  c o n s is ts  of com puting the  b e tw een /w ith in  v arian ce  ra tio  and
2 M ost s ta t is t ic s  tex tbooks inc lude d is c u s s io n  of th e  a n a ly s is  
of v arian ce  procedures u sed  in  th is  s tu d y . S ee , for exam ple , Taro 
Yamane, S ta t i s t ic s , An Introductory  A nalysis (New York: H arper & 
Row, P u b lish e rs , 1964), C hapter 21; or H . D . Brunk, An In troduction  
to  M athem atical S ta tis t ic s  (Second ed itio n , New York: B laisdell 
Publish ing Com pany, 1965), C hapter 15.
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com paring th e  r e s u l t  w ith  c r i t i c a l  p o in ts  of th e  known F d is tr ib u tio n .
A h igh  v a lu e  of th e  v a r ia n c e  ra tio  s ig n if ie s  a  re la tiv e ly  la rg e  co n ­
tr ib u tio n  to  to ta l  v a r ia n c e  made*by th e  "b e tw een "  com ponen t. A 
su f f ic ie n tly  h ig h  v a lu e  is  g rounds for re je c tin g  th e  h y p o th e s is  o f  
eq u a lity  of m e an s . D e ta ils  of th e  m ethod o f co n s tru c tin g  th e  
b e tw e e n /w ith in  v a r ia n c e  ra t io  a re  p re se n te d  in  A ppendix F -2 .
E q u ality  o f v a r ia n c e s  o f th e  s u b -s a m p le s  a ls o  can  be te s te d  by
2 2a  v a r ia n c e  ra tio  m e thod . If  s^  an d  s 2 a re  both  u n b ia se d  e s tim a to rs
o f a  p o p u la tio n  v a r ia n c e , th e  n u ll h y p o th eses  o f eq u a lity  of v a r ia n c e
2 2i s  te s te d  by com paring  th e  ra tio  of s A and  s 2 to  th e  F d is tr ib u tio n . 
A g a in s t a n  a l te rn a tiv e  h y p o th e s is  o f  in e q u a l i ty , th e  n u ll h y p o th e s is  
is  re je c te d  i f  th e  com puted  ra tio  f a l ls  in  e i th e r  th e  u p p er o r low er 
c r i t ic a l  re g io n s  sp e c if ie d  by th e  d e s ire d  le v e l  of s ig n if ic a n c e .
The d eg ree  of ag reem en t b e tw een  a sam ple  d is tr ib u tio n  and a  
th e o re t ic a l  d is tr ib u tio n  c a n  be e s tim a te d  by th e  C h i-sq u a re  g o o d n e s s -  
o f - f i t  t e s t . ’ If th e  d is tr ib u tio n  is  p a r tit io n e d  in to  k seg m en ts  and  if  
O i and  Ei s ta n d , r e s p e c t iv e ly ,  for th e  o b se rv e d  and e x p e c te d  f re ­
q u e n c ie s  in  th e  i th  seg m en t, i t  i s  known th a t  th e  s t a t i s t i c
© ■= X  <Ol -  El)2 
i Ei
3
h a s  th e  C h i-sq u a re  d is tr ib u tio n  w ith  k -  1 d e g ree s  o f freedom . If th e
^Y am ane, o p . c l t . , p .  585 .
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f i t  w ere  p e r fe c t ,  th e  v a lu e  of © w ould be z e ro , an d  © w ill in c re a s e  
a s  th e  d is c re p a n c y  becom es la rg e r . H e n c e , th e  h y p o th e s is  of a g re e ­
m ent b e tw een  th e  sam ple  an d  th e o re t ic a l  d is tr ib u tio n s  i s  r e je c te d  if  
© e x c e e d s  th e  ta b u la te d  c r i t i c a l  v a lu e  o f C h i- s q u a re .
T es tin g  of A u to c o rre la tio n . An u n d erly in g  a s su m p tio n  of th e  
m u ltiv a ria te  r e g re s s io n  m odel i s  th a t  th e  r e s id u a ls  a re  random ly d i s ­
tr ib u te d . In  tim e s e r ie s  r e g re s s io n s ,  th e  e x is te n c e  o f a u to c o rre la tio n  
so m etim es r e s u l t s  in  a  non-random  d is tr ib u tio n  of r e s id u a ls ,  th e re b y  
r e s tr ic t in g  th e  v a l id i ty  o f th e  m ethods o f in fe re n tia l  s t a t i s t i c s  in  
a p p lic a tio n  to  th e  p rob lem .
A t e s t  fo r ran d o m n ess of r e s id u a ls  of a  le a s t - s q u a r e s  re g re s s io n
eq u a tio n  h a s  b ee n  d e v is e d  by D urbin  an d  W a tso n , w ho h av e  a l s o  com -
4
p u ted  c r i t i c a l  v a lu e s  o f th e ir  d - s t a t i s t i c  under a  ran g e  o f c o n d itio n s . 
The s t a t i s t i c  is  c o n s tru c te d  a s  fo llo w s: l e t  Zj re p re s e n t th e  r e s id u a ls  
o f a n  e q u a tio n  re la tin g  Y an d  a  s e t  o f k e x p la n a to ry  v a r ia b le s .  F u rther, 
le t  n be  the. num ber of o b se rv a tio n s  over tim e on w h ich  th e  re g re s s io n  
i s  b a s e d . Then
n
4J .  D urbin  an d  G . S . W a tso n , "T es tin g  for S e r ia l C o rre la tio n  in  
L e a s t S quares R e g re ss io n , I I , "  B lom etrika. XXXVIII (1951), p p . 159-177
The p rincip le  re f le c ted  in  th e  D urb in-W atson  s ta t is t ic  i s  th a t 
p o sitiv e  s e r ia l co rre la tio n  (that i s ,  sm all d iffe ren ces  betw een  su e -  
c e s s iv e  re s id u a ls )  re s u lts  in  a low v a lu e  of th e  num erator, cau sin g  
th e  v a lu e  of d to  be low . C o nverse ly , a high v a lu e  of d su g g e s ts  
n eg a tiv e  au to co rre la tio n . The com puted value  of d i s  com pared w ith 
low er and upper bounds d L and d y  corresponding to  v a lu es  of n and
P o sitiv e  au to co rre la tio n  is  more lik e ly  to  be p rese n t in  econom ic 
tim e s e r ie s  d a ta . Rules for conducting  a o n e -s id e d  te s t  fcr p o sitiv e  
au to co rre la tio n  have been  form ulated in  th is  way.®
If d c d j^ ,  re je c t th e  h y p o th esis  of random d is tu rb an ces  
in  favor of th a t of p o sitiv e  au to co rre la tio n . If d >  d y ,  do 
not re je c t th e  h y p o th e s is .
If dL< d < d y ,  th e  t e s t  i s  in co n c lu s iv e  and further 
o b se rv a tio n s  would id e a lly  be req u ired .
In ap p ly in g  the  D urbin-W atson  te s t  in  th is  s tu d y , a p o ten tia l 
problem  e x is ts  b ecau se  th e  tim e in te rv a l betw een  c ro s s - s e c t io n s  is  
not c o n s ta n t. R ather, th e  period v a rie s  from th ree  to  nine m onths in  
th e  environm ental a n a ly s is  and from s ix  to  tw elve months for the
^Published  c r i t ic a l  lim its of d cover the  range n -  15, 100 and 
k = 1, 5 . H ow ever, th e  g rap h ica l rep re se n ta tio n  of the functions dL 
and d y  in d ic a te s  convergence tow ard th e  range 1 . 6- 1 ,8  for h igher 
v a lu e s  of n and k and for th e  .05 s ig n ific an ce  le v e l. Ib id . , p . 162.
^John Johnston , Econom etric M ethods (New York: M cG raw -H ill 
Book C o . ,  I n c . ,  1963), p . 192.
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re g re s s io n s  invo lv ing  th e  se v e n  prim ary m o n th s . N e v e r th e le s s , i t
I s  su b m itted  th a t  m aking th e  t e s t ,  in  sp ite  of th e  v a r ia tio n  in  p e r io d s ,
i s  g re a tly  p re fe rab le  to  th e  a l te rn a tiv e  of n o t in v e s tig a tin g  s e r ia l
c o rre la tio n  a t  a l l ,
T e s tin g  S ta b ility  of R e g re ss io n  C o e f f ic ie n ts . If a  s e r ie s  of
re g re s s io n s  i s  m ade a t  d if fe re n t p o in ts  in  tim e , th e  q u e s tio n  a r is e s
a s  to  w h e th e r th e  e s t im a te s  o f  th e  re g re s s io n  c o e ff ic ie n ts  a re  from
th e  sam e p o p u la tio n . P h ra sed  a n o th e r  w ay , th e  q u e s tio n  i s  w h e th e r
th e  s tru c tu re  o f th e  m odel c h a n g e s  o v er t im e .
A t e s t  of t im e - s ta b i l i ty  o f r e g re s s io n  c o e ff ic ie n ts  h a s  been
d e v e lo p ed  by L aw rence F ish e r for a p p lic a tio n  to  a n  a n a ly s is  q u ite
7
s im ila r  to  th is  s tu d y . The m ethod  a s s u m e s  th e  n u ll h y p o th e s is  
th a t  th e  s e t  o f c o e f f ic ie n ts  b jj of v a r ia b le  X  ^ fo r tim e perio d  J co n ­
s i s t s  of e s tim a te s  from th e  sam e p o p u la tio n . The s ta n d a rd  erro r of 
e s tim a te  of bAj i s  re p re s e n te d  by  s ^ . A w e ig h ted  a v e ra g e , or 
e x p e c te d , v a lu e  of th e  c o e ff ic ie n t i s  d e fin ed  by
*  Z  b y / s y
b l  "  j  1 / . $
By sq uaring  and  sum m ing th e  s ta n d a rd iz e d  v a lu e s  of b ^ , a 
s t a t i s t i c  (yj) i s  o b ta in ed  w h ich  h a s  ap p ro x im a te ly  th e  C h i-sq u a re
7
L aw rence F ish e r , "D ete rm in a tio n  o f R isk Prem ium s on C orporate  
B o n d s ,"  in  F red rik son  ( e d ,) ,  o p . c i t . . p . 140n .
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d is tr ib u tio n  w ith  j -  1 d e g re e s  of freed o m . S y m b o lica lly ,
Y < b n  ‘  b *  ) z
Vi CZ '  "2 -----
J s ij
S ta b il i ty  o f  b^ o v e r tim e w ill be re f le c te d  by a  low  v a lu e  o f th e  com ­
p u ted  s t a t i s t i c  y^. T h ere fo re , a  o n e - s id e d  t e s t  i s  a p p ro p r ia te , an d  th e  
n u ll  h y p o th e s is  i s  r e je c te d  i f  th e  v a lu e  o f  f a l ls  in  th e  c r i t ic a l  
reg io n  of th e  C h i-s q u a re  d is t r ib u t io n . The n a tu re  o f  th is  t e s t  i s  su c h  
t h a t ,  a s  th e  p re c is io n  of th e  e s tim a te  o f bA im proves (as  e v id e n c e d  by 
a  sm a lle r  v a lu e  of s ^ j ) ,  i t  i s  n e c e s s a ry  th a t  th e  d e v ia tio n  of b y  from 
i t s  e x p e c te d  v a lu e  be re d u c e d  to  r e s u l t  in  a  low  v a lu e  o f y j .  T his 
s ta b i l i ty  t e s t  i s  a p p lie d  to  c o e f f ic ie n ts  o f  th e  s e p a ra te  c r o s s - s e c t io n  
re g re s s io n  e q u a tio n s .
The D is tr ib u tio n  of P ric e -E a rn in g s  R atios
The sam p le  d is tr ib u tio n  of p r ic e -e a rn in g s  r a t io s  w as  an a ly z e d
by th e  s t a t i s t i c a l  p ro ced u res  d is c u s s e d  in  th e  p reced in g  s e c t io n .
The sym bol W , a s  h a s  b een  th e  p rev io u s  p r a c t ic e ,  d e n o te s  th e
logarithm  of P /E  an d  i s  th e  random  v a r ia b le  of th e  d is t r ib u t io n .
R e su lts  a re  p re se n te d  b e lo w , prior to  c o n s id e ra tio n  o f th e  d e ta i l s  o f 
0
th e  t e s t s .  The r e s u l t s  a re :
®It may be u s e fu l to  com m ent a t  th is  po in t on t e s t s  o f s t a t i s t i c a l  
h y p o th e s e s , an d  on th e  re la t iv e  pow er o f t e s t s  a t  d iffe re n t s ig n if ic a n c e  
le v e ls ,  (co n tin u ed  n ex t page)
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1. The h y p o th e s is  th a t  W  i s  c o n s ta n t o v er tim e i s  re je c te d  
a t  th e  .0 1  le v e l o f s ig n if ic a n c e .
2 . The h y p o th e s is  th a t  th e  v a r ia n c e  of W  i s  c o n s ta n t over 
tim e ca n n o t be r e je c te d  a t  th e  .0 5  s ig n if ic a n c e  le v e l .
3 .  The h y p o th e s is  th a t  th e  d is tr ib u tio n  o f W  i s  norm al can n o t 
be r e je c te d  a t  th e  .0 5  le v e l o f s ig n if ic a n c e .
T e s t o f M eans an d  V a ria n c e s . D ata  re le v a n t to  th e  t e s t s  of 
e q u a lity  o f m ean s and  v a r ia n c e s  of th e  su b -s a m p le s  a re  sum m arized  
in  T able 7 .4 .  E ach  o f th e  14 s u b -s a m p le s  c o n ta in s  80 e lem e n ts  (nj); 
th u s  th e  to ta l  sam p le  s iz e  (n) i s  1120. U sin g  th e s e  d a ta  and  th e  
form ulae o f A ppendix F - 2 , th e  sum s o f sq u a re s  and  v a r ia n c e  ra tio
Q
re la tin g  to  th e  m ean a re  com puted  a s  show n b e lo w .
®A t e s t  co n d u c ted  a t  s ig n if ic a n c e  le v e l A e s ta b l i s h e s  a c r i t ic a l  
reg io n  in  a  know n p ro b ab ility  d is tr ib u tio n  of Z, th is  reg io n  being  
bounded by lim its  Z& an d  Z a ' • The lim its  a re  d e te rm in ed  su c h  th a t
P rob (Z a <  Z c Z ^ O  = 1 -  A 
If  a  s t a t i s t i c  Zq , com puted  by a s su m p tio n  of th e  n u ll h y p o th e s is ,  h a s  
a  v a lu e  w h ich  f a l l s  in  th e  c r i t ic a l  re g io n , th e  n u ll h y p o th e s is  is  
re je c te d  a t  th e  A le v e l  of s ig n if ic a n c e .
For r e je c t io n , th e  t e s t  in c re a s e s  in  pow er a s  A i s  re d u c e d . I t  i s  
c le a r  th a t  a  h y p o th e s is  re je c te d  a t  th e  .0 1  le v e l w ill  n e c e s s a r i ly  be 
re je c te d  a t  th e  .0 5  le v e l ,  s in c e  th e  c r i t ic a l  reg io n  fo r .0 1  i s  co n ta in e d  
in  th e  c r i t ic a l  re g io n  for .0 5 .
I f ,  on th e  o th e r  h a n d , th e  n u ll h y p o th e s is  can n o t be re je c te d  a t  
th e  d e s ig n a te d  A le v e l ,  th e  pow er of th e  t e s t  i s  g re a te r  fo r  la rg e r  v a lu e s  
o f A . For ex a m p le , if  H o  f a i ls  to  be re je c te d  a t  th e  .05  le v e l ,  i t  m ust 
n e c e s s a r i ly  f a i l  to  b e  r e je c te d  a t  th e  .01  le v e l ,  w hich  h a s  a  sm a lle r  
c r i t ic a l  re g io n .
®The sym bol Sj i s  u se d  to  in d ic a te  sum m ation of su b sc rip te d  
v a r ia b le s  o v er th e  ran g e  of th e  in d ex  J . O ther n o ta tio n  co rresp o n d s  
to  th a t  show n in  th e  ta b le  h e a d in g .
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TABLE 7 .4
ANALYSIS OF VARIANCE -  
DISTRIBUTION OF W  = LOG (P/E)
Sum of S q u ares
M onth
J
M ean
W(J)
V ariance
V(J)
Betw een 
(W(J) -  w ) 2
Ratio
v(j)/v
O ct 61 1 .3 2 9 8 .033071 .015995 1 .1 5
Jan  62 1 .3 0 9 7 .030945 .011314 1 .0 8
Ju l 62 1 .1 7 8 3 .031042 .0 0 0626 1 .0 8
O ct 62 1 .1 5 0 0 .027647 .002843 .9 6
Apr 63 1 .2311 .020961 .000771 . 73*
Ju l 63 1 .2 2 0 6 .023251 .000298 .81
Apr 64 1 .2 3 3 3 .031641 .000898 1 .1 0
Ju l 64 1 .2 2 0 8 .029858 .000305 1 .0 4
Apr 65 1 .2 0 7 6 .025404 .000018 .8 8
Ju l 65 1 .1 6 2 6 .026168 .001658 .9 1
O ct 65 1 .1 9 0 1 .024879 .000174 .8 6
Jan  66 1 .2055 .026423 .000004 .92
Ju l 66 1 .1 4 2 7 .035810 .003675 1 .2 4
O ct 66 1 .0645 .035997 .019273 1 .2 5
T o ta l .403097 .057852
A verage 1 .2033 .028786
♦Value f a l ls  In c r i t i c a l  reg io n  a t  .05  le v e l but not a t  .01  le v e l o f 
s ig n if ic a n c e ,
Source: P rim ary .
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Q j -  nj SjtWO) -  W)2
= 80 ( .057852) = 4.628
Q 2 «= ( n ,- l )  SjV(J)
-  79 ( .403097) = 31.844
Q * Q i  + Q 2 ”  3 6 .4 7 2
= “ 1 2 *366
C r it ic a l  v a lu e s  o f  th e  F d is tr ib u tio n  a re  1 .7 3  a t  th e  .0 5  le v e l of 
s ig n if ic a n c e  an d  2 .1 5  a t  th e  .0 1  l e v e l . T h u s ,  th e  h y p o th e s is  o f 
e q u a lity  of m ean s  o f  th e  s u b -s a m p le s  i s  c le a r ly  r e je c te d .
The r a t io  o f v a r ia n c e  o f e a c h  su b -sa m p le  to  th e  v a r ia n c e  of th e  
to ta l  sam p le  i s  show n u n d e r th e  h ead in g  V(J)/V in  th e  ta b le .  The n u ll 
h y p o th e s is  i s  m ade th a t  th e  s u b -s a m p le s  a re  a l l  from th e  p o p u la tio n  
w h ich  h a s  v a r ia n c e  e s tim a te d  by th e  to ta l  s a m p le . The a l te rn a tiv e  
h y p o th e s is  of in e q u a li ty  o f  su b -s a m p le  v a r ia n c e s  re q u ire s  a  tw o -  
ta i le d  t e s t  a g a in s t  c r i t i c a l  p o in ts  of th e  F d is t r ib u t io n .
At th e  .0 5  le v e l  o f s ig n i f ic a n c e ,  th e  F d is tr ib u tio n  lim its  a re  
ap p ro x im a te ly  0 .7 7  an d  1 .3 0 .  At th e  .0 1  le v e l ,  th e  co rresp o n d in g  
v a lu e s  a re  0 .6 9  an d  1 .4 4 .  The ta b u la te d  v a r ia n c e  r a t io s  in d ic a te  on ly
For th e  t e s t  o f m e a n s , th e  num ber of d e g re e s  of freedom  of th e  
num era to r sum of s q u a re s  i s :  k - l  = 1 4 - l  = 13 . For th e  d en o m in a to r, 
th e  num ber of d e g re e s  of freedom  is :  n -  k = 1120 -  14 = 1106 . In th e  
s u b se q u e n t t e s t  o f v a r ia n c e  r a t io  of e a c h  su b -sa m p le  to  th e  to ta l  
sa m p le , co rre sp o n d in g  d e g re e s  o f  freedom  a re  n, -  1 = 80 -  1 = 79 and 
n -  1 = 1120 -  1 = 1119.
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one w hich fa lls  In the  c r i t ic a l  reg ion  a t  the .05  s ig n ifican ce  le v e l , 
th a t being  th e  v a lu e  0 .7 3  for th e  month of April 1963. At the  .01 
le v e l of s ig n if ic a n c e , no su b -sam p le  variance  ra tio s  are  o u ts id e  the 
a c c e p ta b le  reg ion  defined  by the  h y p o th esis  of e q u a lity .
On th e  b a s is  of re s u lts  of 13 out of 14 su b -sa m p le s , and in  
view  of th e  m arginal na tu re  of the s in g le  ex cep tio n , the  conc lusion  
i s  draw n th a t th e  h y p o th esis  of eq u a lity  cannot be re je c te d  a t  the  .05 
le v e l of s ig n ific a n c e .
G o o d n e ss -o f-H t to  Normal D is tr ib u tio n . Each of th e  14 su b ­
sam ple d is trib u tio n s  of W w as te s te d  for d eg ree  of f it to  th e  normal 
d is tr ib u tio n . To do th i s ,  th e  observed  v a lu e s  of random v ariab le  W 
w ere s tan d a rd ized .
The standard  norm al d is trib u tio n  w as partitioned  in to  seven  
se g m en ts , a s  in d ic a ted  below .
Expected
Segm ent In c lu d es Z Values P ercen tage
Number From Up to  of Sample
1 le s s  th an  -1 .2 8 2  10
2 -1 .2 8 2  -0 .6 7 4  15
3 -0 .6 7 4  -0 .2 5 7  15
4 -0 .2 5 7  0 .2 5 7  20
5 0 .2 5 7  0 .6 7 4  15
6 0 .6 7 4  1 .282 15
7 1.282 and g rea te r 10
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From a coun t of o b se rv ed  num ber of e lem en ts  in  each  segm en t in  
re la tio n  to  th e  ex p e c te d  num ber, th e  C h i-s q u a re -d is tr ib u te d  s ta t i s t ic  
0  w as com puted for e a c h  su b -sa m p le  and  for the  av e rag e  o f a l l  su b ­
sa m p le s . The com puted v a lu e  w as  com pared w ith  th e  c r i t ic a l  v a lu e  
of th e  C h i-sq u a re  d is tr ib u tio n  for s ix  d e g re e s  of freedom , co rre ­
sponding to  th e  num ber o f seg m en ts  m inus o n e . For th is  t e s t ,  a  C h i-  
sq u are  v a lu e  g rea te r  th a n  th e  c r i t ic a l  lim it i s  grounds for re je c tin g  th e  
h y p o th e s is  of ag reem en t b e tw een  th e  o b se rv ed  d is tr ib u tio n  and  th e  
s tan d ard  norm al d is tr ib u tio n .
The a c tu a l co m p u ta tio n s , invo lv ing  80 s e ts  of d a ta  a t  e a c h  of 
th e  14 p o in ts  in  t im e , w ere  m ade by com puter using  th e  program 
rep roduced  In A ppendix D -4 .  R esu lts  o f th is  a n a ly s is  a re  sum m arized 
in  T able 7 .5 .  In 13 o f th e  14 s u b -s a m p le s , th e  com puted v a lu e  of 
C h i-sq u a re  is  w e ll below  th e  c r i t ic a l  lim it a t  th e  .05 le v e l o f s ig n i­
f ic a n c e . In th e  one e x c e p tio n , th e  r e s u lt  i s  s ig n if ic a n t a t  the  .02 
le v e l .
The la s t  ta b u la te d  en try  in  T able 7 .5  show s th e  av e rag e  num ber 
o f o b se rv a tio n s  for th e  14 s u b -s a m p le s . T hese d a ta  m ight be v iew ed 
a s  w hat one m ight e x p e c t to  find  a t  som e " ty p ic a l '1 p o in t in  tim e . 
A lthough th is  av e rag e  d is tr ib u tio n  a p p e a rs  to  be som ew hat sk ew ed , 
th e  com puted C h i-sq u a re  v a lu e  (2 .82 ) i s  q u ite  low .
From th e  d a ta  p re se n te d  a b o v e , i t  i s  concluded th a t  th e  h y p o th e s is  
of ag reem en t b e tw een  th e  d is tr ib u tio n  of log (P/E) and th e  norm al
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TABLE 7 .5
GOODNESS-OF-FIT TABLE -  
W  «= LOG (P/E) VERSUS STANDARD NORMAL
Segm ent o f C om puted
S tan d ard  N orm al D is tr ib u tio n  C h i-s q u a re
M onth 1 2 3 4 5 6 7 Value*
E x p ec ted  Num ber in  A ll S u b -S am p les
8 12 12 16 12 12 8
O b serv ed  N um ber
O ct 61 9 10 18 17 8 9 9 5 .7 3
Jan  62 7 14 15 15 11 10 8 1 .6 9
Ju l 62 7 12 15 19 8 13 6 3 .3 5
O ct 62 6 11 17 21 8 11 6 6 .1 5
Apr 63 4 12 16 18 15 10 5 5 .7 9
Jul 63 5 10 14 19 17 8 7 5 .9 0
Apr 64 4 14 17 17 13 7 8 6 .6 5
Ju l 64 4 15 17 17 10 10 7 5 .6 9
Apr 65 5 17 14 14 10 14 6 4 .9 6
Ju l 65 7 15 13 15 7 17 6 5 .6 9
O ct 65 3 19 14 18 6 12 8 1 0 .7 9
Jan  66 3 18 15 21 4 10 9 1 4 .2 3 *
Jul 66 7 19 14 13 8 7 12 10 .52
O ct 66 8 17 13 14 7 9 12 7 .2 5
A verage 5 .7 14.!5 1 5 .1 17 ,0 9 .4 1 0 .5 7 .8 2 .8 2
♦ C ritic a l v a lu e  of C h i-sq u a re  w ith  s ix  d e g re e s  of freedom  a t  .0 5  
s ig n if ic a n c e  le v e l i s  1 2 .5 9 2 ; a t  .02 le v e l ,  1 5 .0 3 3 .
S o u rce : P rim ary ,
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d is tr ib u tio n  ca n n o t be re je c te d  a t  th e  .0 5  le v e l of s ig n if ic a n c e . It 
fo llo w s , th e n , th a t  th e  d is tr ib u tio n  o f p r ic e -e a rn in g s  r a t io s  a t  a 
g iv e n  po in t in  tim e i s  ap p ro x im ate ly  lo g -n o rm a l.
E ffec t of th e  E nvironm ental V ariab les 
M u ltip le  re g re s s io n  a n a ly s is  w as  perform ed u sin g  th e  m ean 
v a lu e  o f log (P /E ), W, a s  th e  d e p e n d en t v a r ia b le  w ith  th e  th re e  
en v iro n m en ta l m e asu re s  a s  in d e p en d en t v a r ia b le s .  V ariab les  X3 0 # X3 1 , 
an d  X32 re p re s e n t ,  r e s p e c t iv e ly , sh o r t- te rm  in te re s t  r a te ,  d e f la te d  FRB 
In d ex  of In d u s tr ia l  P roduction  an d  th e  lag g ed  v a lu e  o f B arron 's C on­
f id e n c e  In d ex .
The b e s t- f i t t in g  eq u a tio n  an d  th e  p e rtin e n t e v a lu a tiv e  s ta t i s t i c s  
of th is  r e g re s s io n  a re :
W  = - 1 .8 6 4  -  0 .7 4 1 5  log  X30 + 1 .7 7 0  log X32 (7-1)
(s tan d a rd  error) (0 .1 6 6 ) (0 .775 )
( t- ra tio )  (4 .4 5 ) (2 .2 8 ) R2 = .673
The eq u a tio n  a c c o u n ts  for 67 p e rc e n t o f v a r ia tio n  o f th e  g e n e ra l lev e l 
o f p r ic e -e a rn in g s  r a t io s  o ver th e  tim e p e rio d . The c o e ff ic ie n t b 3Q h as  
n e g a tiv e  s ig n  a s  p red ic te d  by th e o ry , an d  i t  i s  s ig n if ic a n t a t  th e  .01  
le v e l .  ^  C o e ff ic ie n t b32 h a s  th e  e x p e c te d  p o s it iv e  s ig n  an d  is  s ig n i­
f ic a n t a t  th e  .05  le v e l .
* * C ritica l v a lu e s  of th e  t - s t a t i s t i c  for 1 4 -  2 - 1 = 1 1  d e g re e s  of 
freedom  a re  3 .1 0 6  a t  th e  .01  s ig n if ic a n c e  le v e l and  2 .2 0 1  a t  th e  .05  
l e v e l .
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A h ig h  d eg ree  of c o rre la tio n  b e tw een  log X3Q an d  log X31 p re ­
v e n te d  th e  la t te r  v a r ia b le  from en te rin g  th e  e q u a tio n . The p a r tia l  
c o rre la tio n  c o e ff ic ie n t i s  0 .9 3 0 .  W ith  log  X31 in  th e  e q u a tio n , none 
of th e  r e g re s s io n  c o e f f ic ie n ts  i s  s ig n if ic a n t a t  th e  .05  le v e l ,  a lth o u g h  
th e  v a lu e  of i s  e s s e n t ia l ly  u n c h a n g ed . V ariab les log  X30 an d  
log X32 a re  a l s o  c o r re la te d , hav ing  a  p a r t ia l  c o rre la tio n  c o e ff ic ie n t 
o f 0 .7 5 3 . H ow ever, d e le tio n  of log  X3 2 , w h ich  h a s  b een  de term ined  
to  be a  s ig n if ic a n t m e a su re , re d u c e s  th e  v a lu e  o f to  0 .5 1 8 .
E quation  (7-1) i s  fre e  of a u to c o rre la tio n , a s  g au g ed  by th e  
D u rb in -W atso n  t e s t .  U sing  th e  r e g r e s s io n  e q u a tio n  r e s id u a ls  to  
com pute th e  t e s t  s t a t i s t i c  d ,  i t s  v a lu e  is  1 .5 5 4 . The upper bound 
(du) p u b lish ed  for n * 15 and  k = 2 i s  1 .5 4  a t  th e  .0 5  le v e l o f s ig n i­
f ic a n c e .  T h ere fo re , th e  h y p o th e s is  of random  re s id u a ls  can n o t be 
re je c te d  a t  th e  ,0 5  le v e l ,  w h ich  c o n s t i tu te s  a  r e la tiv e ly  pow erfu l 
t e s t .
A lthough th e  R^ v a lu e  o f 0 .6 7 3  a p p e a rs  c re d ita b le  for th e  w ide 
ran g e  of p r ic e -e a rn in g s  ra tio  le v e ls  re p re s e n te d  in  th e  in p u t d a ta ,  
th e  r e s u l t s  a l s o  su g g e s t th a t one or more im p o rtan t d e te rm in an ts  
h av e  no t b een  in c lu d ed  in  th e  m o d e l. In v e s tig a tio n  of a d d itio n a l 
d e te rm in an ts  is  beyond th e  sc o p e  o f th e  p re se n t s tu d y ; h o w ev er, p o te n ­
t ia l ly  fru itfu l av e n u e s  fo r fu rth e r s tu d y  a re  in d ic a te d  in  C h ap te r IX.
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In fluence  of th e  In te rn a l V ariables
A nalyses d is c u s s e d  in  th is  se c tio n  te s t  th e  in te rn a l v a riab les  
of the  m odel, w hich  are  h y p o th esized  to  determ ine the  p o sitio n  of 
e a c h  firm in  th e  d is tr ib u tio n  of log (P /E ). I t h a s  been  in ferred  
s ta t is t ic a l ly  th a t th e  v a r ia n c e  of th e  d is trib u tio n  of W i s  co n s tan t 
over tim e . N e v e r th e le s s , th e  sev en  c ro s s - s e c t io n a l  su b -sam p les  
ex h ib it minor d iffe ren ces  in  v a r ia n c e . T herefo re , in order to  make 
th e  c ro s s - s e c t io n a l  d a ta  s tr ic t ly  com parab le , i t  i s  n e c e ss a ry  to  
s tan d ard ize  d e v ia tio n s  from the mean by d iv id ing  m easured v a lu e s  by 
th e  su b -sam p le  standard  d e v ia tio n . The s tan d ard ized  v a lu es  of 
w «= w  -  W a re  deno ted  by th e  sym bol Zw , w hich is  the  dependent 
v ariab le  o f  th e  se v e ra l re g re s s io n  a n a ly se s  perform ed.
C hoice Between A lternate  V ariab les . In form ulating th e  m odel, 
th e  ex ac t natu re  of th ree  v a r ia b le s  w as le f t  to  be determ ined ex p eri­
m en ta lly . T hese d e c is io n s  involve w hether the  ea rn in g s s ta b ility  
v ariab le  should  be th e  logarithm  or the  square  roo t of X3; w hether 
th e  long-term  growth m easure  should  be rep resen ted  by X4 , th e  e ffe c ­
tiv e  p ercen tage  r a te ,  or by X5 = log (1 + G5); and w hether th e  appro­
p ria te  m easure of lev erag e  i s  th e  d eb t fra c tio n , X^q, or i ts  squared  
v a lu e , Xj_j_.
The d e c is io n  regard ing  th e s e  th ree  a lte rn a tiv e s  w as b ased  on 
re su lts  o f a  s e r ie s  of e ig h t t r ia l  re g re s s io n s . Each of th e s e  tr ia ls  
re la te d  one p o ss ib le  com bination  of th e  a lte rn a te  v a riab le s  w ith  a l l
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other v a r ia b le s , and  gauged the  re la tiv e  s ig n ifican ce  of th a t com bina­
tio n  of a lte rn a tiv e s  by th e  m agnitude of F ra tio s  for the  ind iv idual 
com ponents and by the  R value  for the  eq u a tio n . On th e  b a s is  o f 
th e s e  t r ia l  re g re s s io n s , X^q appeared  to  be c le a r ly  superio r to  X}} 
a s a m easure of le v e ra g e . D iffe rences betw een th e  o ther com binations 
w ere s lig h t, and i t  w as d ec id ed  to  u se  log X3 and X4 in  su b seq u en t 
in te rn a l r e g re s s io n s .
Dummy V ariable X ?q. I t w ill be re c a lle d  th a t X29 w as defined  
a s  a dummy v ariab le  to  in d ic a te  th a t an  earn ings ad justm en t w as made 
in  p ro cessin g  b a s ic  d a ta .  A to ta l of 44 such  ad ju stm en ts  appear in  
th e  560 s e ts  of d a ta , th e se  being co ncen tra ted  in  11 of th e  80 sam ple 
co rp o ra tio n s . Table 7 .6  sum m arizes th e  type o f  ad ju stm en t, th e  
corporation  a ffe c te d , and the  c ro s s - s e c t io n  fcr w hich  ad justm en t w as 
m ade. Earnings ad ju stm en ts a re  of two ty p e s : (1) e s tab lish in g  a 
minimum of th ree  percen t of book v a lu e  for purposes of com puting 
th e  P-E ra tio  and the  percen t re tu rn  on eq u ity , and  (2) sp e c if ic a tio n  
of a minimum earn ings per sh are  of one cen t for any period w hich en ters  
th e  growth trend  d e term in a tio n . The book value  minimum w as ap p lied  
in  13 of th e  42 in s ta n c e s  of earn ings ad ju stm en t. D ata p ro cessin g  
procedure a ls o  lim ited  th e  P-E ra tio  to a ce ilin g  value of 7 5 .0 . This 
lim it ap p lied  to  the  two in s ta n c e s  (Sunshine M ining Company) p re ­
v io u sly  c i te d .
TABLE 7 .6
ADJUSTMENTS MADE IN DATA PROCESSING
Stratum Ceiling on Floor under C ross-Section Affected
Corporation Number P-E Ratio Earnings 1 2 3 4 5 6
ACF Industries 5 1 X
Admiral Corp. 3 2 X X
Bucyrus-Erie 5 4 X X X X
J . I .  C ase 5 7 X X X X X X
Disney Productions 4 2 X X
Douglas Aircraft 7 6 X X X X X
General Instrument 3 6 X X X X X
A. 0 .  Smith 7 4 X X X X
Sunshine Mining 6 2 1 X X X
United A rtists 4 3 X X X
W heeling Steel 6 — _6 X — X X X X
Totals 2 42 9 8 6 7 6 4
Source: Primary
152
Variable X29 does not appear sign ifican t in the primary reg ression  
equations w hich evolve from th is  s tudy . N ev e rth e less , th e  q uestion  is  
ra ise d , but unansw ered , of the effec t on the model of such  v o la tile  
common s to ck s a s  J .  1. C a se , Douglas A ircraft, G eneral Instrum ent, 
and W heeling S tee l. W ide fluc tua tions in  ea rn in g s , p rice , and o ther 
m easures a s so c ia te d  w ith th o se  corporations contribute heav ily  to  the 
to ta l v arian ces of input v a r ia b le s . Although th e  ad justm en ts reflec ted  
by X29 were in  the d irec tion  to  reduce the in d ica ted  m easu res , thereby 
reducing the v a rian ce , i t  is  not po ssib le  to  a s s e s s  fu lly  the e ffec ts  of 
the ad justm ents on the  reg ress io n  eq u a tio n s.
R esults w ith the  Total Sam ple. The primary in te rna l reg ressio n  
an a ly s is  c o n s is ts  of com bined data  for the sam ple of 80 firms and for 
the seven  c ro ss -se c tio n  m onths. R esults in d ica te  16 v ariab les  of th e  
model are  s ig n ifican t in determ ining Zw , including five of the dummy 
v ariab les  w hich in d ica te  industry  s tra ta . The value of R  ^ is  0 .5 0 0 . 
C oeffic ien ts and re la ted  s ta t is t ic s  of th e  equation  are  b e s t p resented  
in  tabu lar form, a s  in  Table 7 .7 .  The com puter reg ressio n  procedure 
d e le ted  input v ariab les  u n til a l l  rem aining X 's are sig n ifican t a t the 
.05 le v e l, a t  le a s t .  As the tab le  In d ica te s , m ost of the reg ression  
co e ffic ien ts  have h igher-o rder s ig n ifican ce .
Although Table 7 .7  rep resen ts  an equation  w hich p red ic ts the 
p rice -earn ings ra tio  from a se t of observable c h a ra c te ris tic s  of th e  
firm , the re la tiv e  Influence of each  X is  not apparen t from th e se  d a ta .
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TABLE 7 .7
REGRESSION STATISTICS FOR TOTAL INTERNAL CASE
Standard T S ign ificance
X R elates to  C o effic ien t Error Ratio Level*
1 Recent g row th , % - .00682 .00211 3.232 .01
3 E arn, s ta b i l i ty ,  log .38597 .07473 5 .1 6 4 .001
6 D ividend y ie ld , log -1 .84380 .13808 13.352 .001
7 D ividend c h a n g e , ra tio .72698 .10525 6 .906 .001
8 D ividend p ay o u t, log 1 .45270 .14635 9 .925 .001
10 D ebt frac tio n - .76270 .21884 3 .485 .001
15 Short in te re s t  ra tio .03653 .01182 3 .089 .01
17 In sid e rs - .50037 .21695 2 .3 0 6 • o c/l
18 In s id e rs , ad ju s te d .02324 .00944 2 .4 6 0 .02
19 P rice /p rev io u s  peak .00964 .00268 3 .5 9 6 .001
21 Recent ea rn in g s  trend - .20252 .08607 2 .352 .02
24 Am usem ents; R etail - .66899 .11827 5 .6 5 6 .001
25 M achinery , e tc . - .56926 .10209 5 .5 7 5 .001
26 Building, e tc . - .43760 .09358 4 .6 7 6 .001
27 A ircraft; Auto; Rubber .71230 .12209 5 .8 3 3 .001
28 Food; T ex tile s ; e t c . - .53698 .10060 5 .337 .001
C o n stan t term = -2 .2 8 3 4 R2 = .500 n = 560
* C ritica l v a lu e s  of th e  t  d is trib u tio n  a re :
.001 3 .2 9 1  .02  2 .3 2 6
.01 2 .5 7 6  .05  1.960
Source: Prim ary.
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This i s  b e c a u se  o f d if fe re n c e s  in  u n its  of m easu re  of th e  in te rn a l 
c h a ra c te r i s t ic s ,  an d  b e c a u se  th e  d ep en d en t v a ria b le  re p re se n ts  
d e v ia tio n  in  a  lo g -n o rm al d is tr ib u tio n . The r e s u l ts  can  be v iew ed 
in  p e rsp e c tiv e  by  re la tin g  e a c h  c o e ff ic ie n t to  th e  range of v a lu e s  
ob serv ed  in  th e  v a r ia b le s , to  in d ic a te  th e  range o f co n trib u tio n  made 
by each  c h a ra c te r is t ic  to  th e  v a lu e  of Zw . T hese  more m eaningful 
r e s u l ts  a re  p re se n te d  in  T ab le  7 .8 .
As a fu rth er a id  to  in te rp re ta tio n , ch an g es in  Zw c a n  be t r a n s ­
la te d  in to  ch an g es  in  P-E r a t io ,  a t  le a s t  in  a  g en e ra l w ay . The m ean 
v a lu e  of W for th e  sam ple  i s  1 .2033  and th e  av e rag e  s tan d ard  d ev ia tio n  
fo r a l l  c ro s s - s e c t io n s  in  0 .1 6 9 7 . For su ch  a d is tr ib u tio n , an  in c re a se  
of 1 .0 0  in  th e  v a lu e  of Zw co rresp o n d s  to  a  48 p ercen t in c re a se  in  th e  
p r ic e -e a rn in g s  r a t io .  A d e c re a s e  of one s tan d ard  u n it o f d ev ia tio n  
in d ic a te s  a  32 p e rce n t d e c re a s e  in  th e  P-E r a tio . It i s  e v id e n t, 
th e re fo re , th a t  e a c h  of th e  in te rn a l m easu res i s  cap ab le  of cau sin g  
m ajor p e rcen tag e  ch an g es  in  th e  p r ic e -e a rn in g s  ra tio . I t  i s  eq u a lly  
c le a r ,  how ever, th a t  th e  v a rio u s  in d ep en d en t v a r ia b le s  do no t have the  
sam e d eg ree  o f in f lu e n c e . For ex am p le , the  ea rn in g s  s ta b il i ty  m easu re , 
X3 , h as  a  range  of co n trib u tio n  from -0 .7 7  to  1 ,0 3 , or a p o te n tia l 
e ffe c t of abou t 1 .8 0  s ta n d a rd  u n its  of d e v ia tio n . In c o n tra s t ,  th e  
maximum e ffe c t of d eb t OCjq) , co rresponding  to  a firm w hich  o b ta in s  
76 p e rcen t of i t s  to ta l  c a p ita l  from d eb t s o u rc e s , i s  in d ic a te d  to  be a 
red u c tio n  of ab o u t 0 .5 8  s tan d a rd  u n its  in  the v a lu e  of Zw .
X1
3
6
7
8
10
15
17
18
19
21
24
25
26
27
28
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TABLE 7 .8
RELATIVE EFFECT OF INDEPENDENT VARIABLES -  
TOTAL INTERNAL REGRESSION EQUATION
Sample Range of X R egression  Range of C ontribution
Minimum Maximum C o effic ien t (biXj) to  Value of Zw
16 126 - .0 0 6 8 2 .790 -  .858
2 .0 0 2 .6 2 6 .386 -  .772 1 .03
ooa•^4 .919 -1 .8 4 4 1 .84 -1 .6 9
0 3 .0 0 .727 0 2 .1 8
0 2 .0 0 1 .453 0 2 .9 1
0 .758 -  .763 0 -  .577
0 2 9 .1 .0365 0 1 .0 6
1 .15 1 .76 -  .504 .580 -  .886
15 .8 8 6 .4 .0232 -  .367 2 .0 0
0 .1 78 .3 .00964 .001 .754
0 1 -  .203 0 .203
0 1 -  .669 0 -  .669
0 1 -  .569 0 -  .569
0 1 -  .438 0 -  .438
0 1 -  .712 0 -  .712
0 1 -  .5 3 7 0 -  .537
Source: Prim ary.
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The stratum  dummy v a ria b le s  are  of in te re s t ,  a s  th e se  rep re ­
se n t sh if ts  in ce n tra l v a lu e  w ith in  the  d is trib u tio n  ap p licab le  to  a l l  
firm s of a  sp e c if ic  stratum . The co n s tan t term  of the equation  
(bo® -2 .2834) is  th e  in te rc ep t ap p licab le  to  S tra ta  1, 2 and 3 . Those 
s tra ta  con ta in  the  s to ck s  of the  DJIA, firms in  the chem ical and paper 
in d u s tr ie s , and those in  the  drug , e le c tro n ic s , and o ffice  equipm ent 
f ie ld s .  The in te rcep t for each  of th e  o ther s tra ta  is  ad ju s ted  down­
w ard by th e  am ount of i ts  co e ff ic ien t, w hich v a lu es  range from -0 .4 3 8  
to  -0 .7 1 2  standard  u n its .  This ad ju stm en t of in te rcep t is  the only 
a llow ance made by th e  reg re ss io n  equation  for the  in d u stry  a ff ilia tio n  
of a  stock ; the sam e s e t  of co e ffic ien ts  is  ap p lied  to  in te rn a l ch a ra c ­
te r is t ic s  observed  in  a l l  firm s.
A re la tiv e ly  la rge  degree of partia l co rre la tion  e x is ts  betw een 
two pairs of v a riab les  of the eq u a tio n . The partia l co rre la tion  c o e ff i­
c ie n t is  0 .698  betw een log X0 (dividend y ie ld) and log Xg (dividend 
payout). Between the  tw o m easures of in s id e rs ' tra n sa c tio n s  (X17 
and X^g), th e  p artia l co rre la tio n  co e ffic ien t is  0 .7 2 1 . The affec ted  
v a ria b le s  are  s ig n ific an t when both a re  included  in  the  eq u a tio n ,
and experim entation  su g g e s ts  i t  is  n e c e ssa ry  to  inc lude  both elem ents 
17of each  p a ir .
*^In a tr ia l  w ith  the  d a ta  d isc u sse d  ab o v e , X17 w as d e le ted  in te n ­
tio n a lly  and Xig w as au to m atica lly  d e le ted  during the  reg re ss io n  a n a ly s is  
a s  a  consequence of not being  s ig n ific a n t. A sim ilar re su lt occurred  w ith 
v a riab le s  X6 and X8 in  a reg re ss io n  involving both th e  in te rn a l and en ­
vironm ental v a r ia b le s .
It ap p ears th a t a refinem ent of the  equation  w ith re sp e c t to  th e se  
a s p e c ts  m ight attem pt to  incorporate  the pairs o f  re la ted  v a ria b le s  in to  a 
sin g le  m easure of each  c h a ra c te r is tic .
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Signs of the  co e ffic ien ts  of the  equation  a re  a s  ex p ec ted  w ith 
th e  excep tion  of X j (recent earn ings growth rate) and th e  re la ted  
dummy variab le  X ^ .  The exp lanation  offered for th is  anom aly re la te s  
to  sho rt-term  ex p ec ta tio n s  of in v e s to rs . In con stru c tin g  Xj a confi­
dence  lim it ad justm en t w as made in  an  effo rt to  acco u n t for in v esto r 
sk ep tic ism  of extrem e short-term  growth in  e a rn in g s , e ith e r  p o sitiv e  
or n eg a tiv e . I t ap p ears from the  above re s u lts  th a t  the  ad ju stm en t w as 
not su ffic ien t to  re f le c t true a t t i tu d e s . The m athem atical reg re ss io n  
procedure , having the  le a s t- s q u a re s  o b jec tiv e  w ithout regard  to  
d efin itio n  of the  v a r ia b le s , ap p ears  to  re f le c t th e  a ttitu d e  of in v e s to rs  
by the  parad o x ica l s ta tem en t th a t p o s itiv e  recen t growth is  a nega tive  
in fluence  on th e  p rice -ea rn in g s  ra tio . This r e s u l t ,  n e v e r th e le s s , tends 
to  support th e  observab le  fa c t th a t P-E ra tio s  frequently  in c re a se  a s  
earn ings d e c lin e , and v ic e  v e rsa , e s p e c ia lly  in  c y c lic a l in d u s tr ie s .
A pplication of th e  D urbin-W atson te s t  to  th e  reg re ss io n  equation  
in d ic a te s  the  re s id u a ls  are  not random ly d is tr ib u te d . Com puter Pro­
gram E, reproduced in Appendix D -5 , w as u sed  to  an a ly ze  the 560
re s id u a l v a lu e s . Com puted value  of the  d s ta t is t ic  is  0 .7 1 , com pared
%
w ith  a minimum in  the  range of 1 .45  -  1 ,60  w hich would be n ec essa ry  
to  support the  h y p o th esis  of random ness. The p resen ce  of au to co rre la ­
tio n  m eans th a t s to ck s  tend  to  m aintain  th e ir  re la tiv e  p o sitio n  in  the 
d is trib u tio n  of P-E ra t io s , over tim e, for rea so n s  th a t are  not included  
in  th e  reg re ss io n  eq u a tio n . The s tra ta  dummy v a ria b le s  appear to  have
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accoun ted  p a rtia lly  for seg re g a tio n  w ith in  th e  to ta l d is trib u tio n  by 
providing a  sh ift in  th e  b a s e  v a lu e  of Zw for the  sev e ra l s t r a ta . But 
p o sitiv e  s e r ia l co rre la tio n  rem a in s , and th is  fa c t probably co n trib u tes  
to  th e  re la tiv e ly  low v a lu e  of a s  w e ll .
No a ttem pt w as undertaken  to  e lim ina te  au to co rre la tio n  in  the 
equation  for Zw . The sam e problem  w as encountered  and  so lved  in  
th e  reg re ss io n  w hich  com bines in te rn a l and environm ental v a r ia b le s . 
That g loba l ap p ro ach , w hich  ex p la in s  b e tte r  the  v a ria b ility  of P-E 
r a t io s ,  i s  d is c u s s e d  n e x t . Following th a t ,  a b rief resum e is  p resen ted  
of re s u lts  of s e le c tiv e  s tra t if ic a t io n  of th e  sam ple data  .
Com bined R egression  w ith  All V ariables 
As w as in d ic a ted  in  th e  in it ia l  form ulation of th e  m odel, th e  
environm ental and  in te rn a l v a ria b le s  can be com bined to  form an  
equation  in  term s of W  e  log  (P /E ), w ith  th e  co e ffic ien ts  o f  both 
ty p es  of v a riab le s  being determ ined  by m ultip le re g re ss io n .
The f irs t a ttem p t to  o b ta in  an  o v e ra ll equation  y ie ld ed  qu ite  
sim ila r re s u lts  to  th o se  o f th e  in te rn a l reg re ss io n  involving th e  com ­
p le te  sam p le . E sse n tia lly  th e  sam e group of in te rn a l v a ria b le s  w as 
sign ifican t., inc lud ing  th e  dummy v a ria b le s  for S trata 4 through 8 .
In ad d itio n , env ironm ental m easu res X31 and X32 em erged a s  s ig n i­
fican t d e te rm in an ts . The v a lu e  o f w as 0 .5 4 5 . A v a lu e  of 0 .7 8  
for the D urbin-W atson s ta t i s t i c  re f le c ted  a consid erab le  degree of 
au to co rre la tio n , a s  in  th e  in te rn a l c a s e .
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The problem  of au to c o rre la tio n  w as  e lim in a ted  by a d d itio n  o f a 
lag g ed  v a lu e  of W to  th e  e q u a tio n . T h u s, th e  m odified  eq u a tio n  
s ta te s  th a t th e  v a lu e  o f W in  th e  cu rren t period  i s  not on ly  d e te r ­
m ined by th e  com bined  s e t s  o f X 's ,  bu t a ls o  d ep en d s on th e  v a lu e  
o f W  in  th e  p rev io u s tim e p e r io d . The n e c e s s a ry  in tro d u c tio n  of 
lag g ed -W  re s u lte d  in  th e  e lim in a tio n  o f C ro s s - s e c t io n  O ne (January 
1962) from th e  a n a ly s i s ,  s in c e  no lag g ed  v a lu e s  of W  w ere  a v a ila b le  
fo r th e  d a ta  co rresp o n d in g  to  th a t  m on th .
The se c o n d  g lo b a l re g re s s io n  a n a ly s is  in co rp o ra ted  th e  v a lu e  
of W  a t  th e  p rev io u s c r o s s - s e c t io n ,  th is  v a r ia b le  being d e s ig n a te d  
a s  X3 3 . R e su lts  w ere  d e c id e d ly  im proved  by th e  m o d if ic a t io n .^  Two 
of th e  s tr a ta  dummy v a r ia b le s  becam e in s ig n if ic a n t ,  th e  v a lu e  o f R^ 
in c re a s e d  to  0 .7 9 0 , and  th e  D u rb in -W atso n  s ta t i s t i c  w as  e q u a l to  
1 .8 9 ,  a  v a lu e  c le a r ly  in  th e  ran g e  w h ich  d e m o n s tra te s  ran d o m n ess 
of r e s id u a ls .
The n e g a tiv e  a s p e c ts  o f  th is  se c o n d  e q u a tio n  in v o lv e  th e  
en v iro n m en ta l v a r ia b le s .  All th ree  of th o se  m easu res  ap p e a re d  in
l^ S in c e  no a n a ly s is  w as  m ade of C ro s s - s e c t io n s  Two th rough  
S even  only  w ith o u t X3 3 , th e  e f fe c t of d e le tin g  th e  January  1962 d a ta  
c a n n o t be a s s e s s e d .  The g e n e ra l le v e l of P-E ra tio s  w as  v ery  h igh  
during  th a t m onth , and  i t  i s  p o s s ib le  th a t  som e o f th e  im provem ent 
in  th e  o v e ra ll r e g re s s io n  r e s u l t s  i s  d u e  to  e lim in a tio n  of th e  r e la ­
t iv e ly  ex trem e co n d itio n s  e x is t in g  a t  C ro s s - s e c t io n  O n e ,
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the equation , each highly sign ifican t but a lso  highly correlated w ith 
the other tw o. The coeffic ien ts were of such magnitude th a t the net 
effect w as an apparent dominance of the equation by the environm ental 
v a ria b le s . The second equation was rejected  because of the  features 
ju s t  described , in sp ite  of the high value of i t  offered.
A third and final equation was developed in which in te rest ra te  
is  the  sing le measure of economic c lim ate . This regression  included 
X33 (lagged-W ) as  an input, a s  before. Because conditions of the 
model had been changed since the earlie r se lec tion  of X4 and X^q as  
superior m easures to  and X ^ ,  a l l  four of those variab les were 
among the in p u ts , leaving the choice between alternate  variab les to  
be made by the reg ression  procedure.
Determ inants of W = log (P/E) in the final regression  equation 
appear in Table 7 .9 , which is  summarized from the complete s ta tis t ic s  
given in Appendix G -2 . As in the ca se  of th e  in ternal reg ression , the 
data are more meaningful when each  variable is  considered in re la tion  
to  i t s  range of contribution to  the value of W . A change of 0 .100 in  W 
re su lts  in approxim ately a 25 percent change in P/E for an upward
l^ I t  is  in teresting  to  note tha t in the resulting equation X5 
em erges in  preference to  X4 , and th a t Xjq retained  i ts  superiority 
over X j j .  The re la tive  sign ificance of th ese  pairs of competing 
variab les was c lear in the in itia l s tep  of the sequen tia l-dele tion  
reg ression  p ro cess .
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TABLE 7 .9
COEFFICIENTS AND RELATIVE EFFECT OF VARIABLES 
IN REGRESSION EQUATION OF LOG (P/E)
X
C oefficient 
of X
Level of 
S ignificance
Range of Contribution 
to  W = Log (P/E)
M ultiple 
R2 of X
1 -.0 0 2 5 3 .001 .293 - .3 0 9 .47
2 -.0 0 8 2 5 .001 .222 -.1 1 9 .26
3 .0515 .001 - .1 0 3 .135 .52
5 .123 .001 - .2 4 6 .0368 .54
6 - .1 7 7 .001 .177 -.1 6 2 .79
7 .0902 .001 .0 .271 .21
8 .143 .001 .0 .286 .76
10 -.0 6 3 1 .05 .0 -.0 4 7 7 .25
12 -.0 7 8 8 .01 -.0 3 7 5 - .1 2 7 .34
15 .00399 .02 .0 .116 .10
19 -.00185 .001 -.00019 -.1 4 4 .26
20 .00329 .001 -*110 .149 .27
21 -.0 3 2 3 .05 .0 -.0 3 2 3 .32
23 .0537 .001 .0 .0537 .19
30 - .1 3 3 . o i—> - .0 5 7 9 -.0 9 6 6 .15
33 .604 .001 .412 1.13 .41
C onstant term * 0. 3512 R2 = .723 n = 480
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m ovem ent, and  about 20 percen t reduction  in  the  P-E ra tio  if  the 
change is  n e g a tiv e .
The equation  rep resen ted  in  the ta b le  acco u n ts  for 72 percen t of 
the  v aria tio n  of P-E ra tio s  in  the  sam ple firms over th e  six  c ro s s -  
se c tio n s  from w hich i t  w as d e riv ed . The re s u lts  in d ica te  th a t about 
60 percen t of the prior va lue  of W is  the  b ase  lev e l from w hich the 
o ther m easures com bine to  determ ine the curren t va lue  of log (P /E ). 
The lagged e ffec t e s ta b lis h e s  con tinu ity  over tim e, w ith  th e  re s u lt  
th a t only one in d u stry -s tra tu m  dummy v ariab le  ap p ears in  the  fina l 
equ a tio n .
The D urbin-W atson te s t  s ta t is t ic  com puted from re s id u a ls  of 
th is  equation  has th e  value 1 .6 8 , w hich is  high enough not to  re je c t 
th e  random h y p o th e s is , a t  le a s t  a t  the  .01  le v e l.
The la s t  column of da ta  in  Table 7 ,9  in d ic a te s  the m ultiple 
co e ffic ien t of determ ination  of each  variab le  w ith  a l l  o ther v a riab le s
^ E x c e p t  for X2 8 * the  o ther s tra ta  dummy v a riab les  w ere the 
la s t  to  be d e le ted  in  th e  reg re ss io n  a n a ly s is ,  s in ce  they  a lm ost met 
the  minimum s ig n ifican ce  requ irem ent. One In term ediate equation  
w as ob ta ined  in w hich X23 and X25 w ere s ig n ifican t a t  .02 and X2 4 ,
X25 and X27 were s ig n ific an t a t the  . 10 le v e l. O ther v a riab le s  of 
th a t equation  w ere th o se  shown in Table 7 .9 ; th e ir  c o e ffic ien ts  d iffered  
s lig h tly  from the  fin a l form. In th e  in te rm ed ia te  eq u a tio n , the co e ffi­
c ien t of X33 w as 0 .5 8 0 , w hich value in c reased  to  0 .604  a s  the  re la ­
tiv e ly  in s ig n ifican t dummy v a riab le s  w ere d e le te d .
This evo lu tion  su g g e s ts  th a t ,  perhaps over a longer tim e period 
or w ith  only minor changes in  fin an c ia l v a r ia b le s , th e  in d u s try -s tra ta  
dummy v ariab le s  may be s ig n ific an t determ inants of the P-E ra tio .
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of the  eq u a tio n . (It do es not re f le c t the degree of ex p lana tion  w ith  
re sp e c t to  th e  dependen t v ariab le  W .) This is  a m easure of in d e ­
pendence among the  X 's and a low value is  d e s ira b le . High v a lu es  
of th is  s ta t is t ic  stem  from re la tiv e ly  h igh  p a rtia l co rre la tion  betw een 
one or more pairs of X 's . P artia l co rre la tio n  co e ffic ien ts  of m agnitude 
g rea te r than  0 .4 0  are observed  in  the  reg re ss io n  a n a ly s is  for the  fo l­
lowing four pairs of v a ria b le s :
Xx-X5 .514  X6-X33 -  .473
X6-X8 .749 X8-X33 .456
Although th is  degree o f p a rtia l co rre la tion  d o es not prevent th e se  
v ariab les  from being s ig n if ic a n t, a s  gauged by the  t - r a t io s ,  i t  is  
p o ss ib le  th a t s ta b ili ty  of th e  model could  be im proved by c o n so lid a ­
tion  of X8 and X8 , w hich are both d iv idend re la te d , a s  h as  been m en­
tioned  in  th e  c a se  of th e  in te rn a l reg re ss io n  r e s u l t s .
The equation  p resen ted  above is  th e  primary re s u lt  of the s tu d y . 
I ts  fu rther eva luation  and p o ten tia l ap p lica tio n  are  d is c u s se d  in  th e  
following ch a p te r . Before th a t d is c u s s io n , how ever, re s u lts  of 
s tra tif ic a tio n  of the  sam ple and th e  a n a ly s is  of c ro s s - s e c tio n s  are  
sum m arized .
S tra tif ica tio n  and C ro ss-S ec tio n  A nalyses 
S e lec ted  ad d itio n a l a n a ly se s  w ere performed w ith  re sp e c t to  
s tandard ized  dev ia tion  of log (P/E) and the  in te rn a l c h a ra c te r is tic
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v a r ia b le s .  In g enera l th e  re s u lts  a re  poor, illu s tra tin g  the  problem s 
of th a t ap p ro ach .
The sam ple w as s tra tif ie d  in tw o w ays: f i r s t ,  on the  b a s is  of 
dummy v ariab le  X2 1 # w hich  in d ic a te s  the  trend  of re c e n t ea rn ings; 
an d , seco n d ly , by com bining S tra ta  4 -8 , a l l  of w hich had s ig n ific an t 
co e ff ic ie n ts  of th e ir  dummy v a r ia b le s  in th e  to ta l sam ple eq u a tio n .
A summary of s ig n ific a n t v a riab le s  of the four su b -sam p le  
reg re ss io n  eq u a tio n s i s  p resen ted  in  Table 7 .1 0 , w hich in c lu d es  for 
com parison c o e ff ic ien ts  of th e  equation  for the to ta l  sam p le . Com plete 
s ta t is t ic s  for th e se  re g re ss io n s  are  con ta ined  in  Appendix G. The data  
re f le c t m ajor d iffe ren ces  in  stru c tu re  of the  equations under th e  various 
co n d itio n s . The m ost strik in g  of th e se  d iffe ren ces is  the  c a s e  of 
recen t growth in  earn ings v e rsu s  re c e n t d e c lin e . W hen earn ings have 
been in  a  d o w n-trend , re s u lts  su g g e s t th a t the fundam ental c h a ra c te r­
i s t ic s  of th e  firm are ir re lev a n t to  th e  determ ination  of the  P-E ra tio .
In th e  re g re ss io n  eq u a tio n s ob ta ined  by seg reg a tin g  th e  s tr a ta ,
9
im portant d iffe ren ces are  a ls o  s e e n . The very low R for the su b ­
sam ple con tain ing  S tra ta  4 -8 , and th e  large number of firm s inc luded  
in  th is  g rouping, undoubtedly  have a  m ajor bearing on the  com posite 
equation  r e s u l t s .
To te s t  s ta b ili ty  of co e ff ic ien ts  of the  to ta l sam ple reg ress io n  
equation  over tim e, each  c ro s s - s e c t io n  w as an a ly zed  se p a ra te ly . No 
au tom atic  d e le tio n  of v a ria b le s  w as perm itted in  th is  p h ase ; the
TABLE 7 .10
COMPARATIVE STATISTICS OF SUB-SAMPLE REGRESSION EQUATIONS
S ign ifican t C o effic ien ts  (.05  Level Minimum)
Recent Recent S tra ta S tra ta
Total Growth Growth 1-3 4 -8
X Sample P o sitiv e N egative Com bined Com bined
1 -  .000682 -  .0189 -  .0285
2 -  .0299 -  .0303
3 .386 .476 .290 .439
4 ■ -  .00563
6 -1 .8 4 4 -2 .7 2 6 -2 .7 5 1 -1 .3 5 0
7 .727 .832 1.459 .614
8 1 .453 2 .0 1 6 .492 1.833 1.072
9 -  .404 -  .183
10 -  .763 - .6 6 7 -  .750
12 .755 -  .529
14 -  .184
15 .0365 .0918 .0681
17 -  .500 .392 -1 .8 4 6
18 .0232 .103
19 .00964 .0190 .00771
21 -  .203 * * -  .293
22 -  .759 *
23 -  .722 *
24 -  .669 -  .707 -1 .0 9 7 * -  .260
25 -  .569 -  .619 -  .811 *
26 -  .438 -  .416 -  .958 *
27 -  .712 -  .617 -1 .0 4 9 ★ -  .240
28 -  .537 -  .502 -1 .4 1 4 * *
29 .872
bO -2 .2 8 3 4 -3 .0 1 3 8 0 .4517 -3 .8 5 1 3 -1 .2 9 7 0
R2 .500 .633 .494 .580 .382
n 560 430 130 210 350
♦Variable is  not appropria te  to  the a n a ly s is .
Source: Prim ary.
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equa tion  for each  c ro s s - s e c t io n  w as forced to  include th e  16 X 's 
w hich ap p ear in  th e  to ta l sam ple eq u a tio n . The s ta b ili ty  te s t  w as 
performed by com puter, u sin g  th e  procedure d escrib ed  p rev iously  and 
th e  com puter program (d esig n a ted  G) inc luded  in  Appendix D -7 .
R esu lts  in d ic a te  th a t sev en  of the  s e ts  of co e ffic ien ts  cannot 
be co n sid ered  sam p les from th e  sam e popu la tion . In g en e ra l, th e se  
u n s ta b le  co e ff ic ie n ts  a re  a lso  the  ones w hich a re  c o n s is te n tly  s ig n i­
fican t in  th e  se p a ra te  c ro s s - s e c t io n  eq u a tio n s . Table 7 .11  is  a 
summary of re s u lts  of th is  p h ase  of the  a n a ly s is .  Shown in th e  ta b le  
are  the  sign  and le v e l of s ig n ific an ce  of each  co e ffic ien t of the 
se p a ra te  eq u a tio n s and  the  com posite eq u a tio n , a s  w ell a s  the  com ­
puted s ta b ili ty  s ta t i s t i c .  A v a lu e  of the  s ta b ili ty  m easure a s  high a s  
12.59 is  grounds for re je c tin g  the  h y p o th esis  of s ta b ili ty  a t  th e  .05 
le v e l o f s ig n if ic a n c e , th is  c r i t ic a l  va lue  corresponding to  the C h i- 
square d is trib u tio n  w ith  s ix  d eg rees  of freedom .
It is  b e liev ed  th a t th e  poor re su lts  of the  foregoing a n a ly se s  
stem  large ly  from au to co rre la tio n  w ithin  th e  in te rn a l reg re ss io n  m odel, 
a  problem  not p resen t in  th e  equation  com bining both in te rn a l ch a ra c ­
te r i s t i c s ,  th e  environm ental m easu re , and  the lagged  v a lu e  of the 
dependen t v a r ia b le . A lso , th e  e x is ten c e  o f p artia l co rre la tio n , 
e sp e c ia lly  betw een  and X0 , ap p ears to  be a major c a u se  of 
in s ta b il i ty  of the  c o e ff ic ie n ts .
TABLE 7.11
COMPARATIVE RESULTS OF CROSS-SECTION REGRESSIONS
Sign in Sion and Significance Level of Regression Coefficients
Total January October July July July January October Stability
X Equation 1962 1962 1963 1964 1965 1966 1966 S ta tis tic
1 + i * o o I—* — — — + .05 + 21.91*
3 + + - + .02 + .05 + . + .01 + , 9.25
6 — -  .001 -  .001 -  .001 -  .001 -  .01 -  .001 -  .001 59.31*
7 + - - + .001 + .05 + .01 + .001 + .001 16.90*
8 + + .001 + .001 + .001 + .001 + .05 + .01 + .001 52.86*
10 - + - - - -  .01 - - 8.46
15 + + + + + + + + 3.09
17 - — - - - - -  .02 - 6.62
18 + + + + + + + + 2.82
19 + + + .02 + - - + - 13.46*
21 — -  .02 - - - - + - 5.03
24 — -  .05 - - - -  .02 -  .001 - 13.07*
25 _ + -  .10 - - -  .01 -  .05 -  .02 15.29*
26 — + - -  .02 - -  .02 -  .10 - 9.01
27 - - -  .01 -  .001 - -  .10 -  .05 -  .05 6.68
28
Incorrect
+ -  .10 -  .10 -  .02 6.49
signs 6 2 0 1 1 2 2
Constant -5 .025 -2 .1 4 4 -5 .1 3 4 -3 .4 1 7 -0 .885 -3 .135 -4 .8 9 4
.784 .681 .756 .670 .536 .622 .853
♦Stability hypothesis re jected  a t .05 lev e l. 
Source: Primary.
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CHAPTER VIII
EVALUATION AND POTENTIAL APPUCATION 
OF THE MODEL
G en era l
Two ap p a re n tly  v a lid  re g re s s io n  e q u a tio n s  w ere  o b ta in e d  in  th e  
in v e s t ig a t io n . The f ir s t  o f th e s e  e q u a tio n s  r e la te s  th e  m ean v a lu e  o f 
log (P/E) to  cu rren t sh o rt- te rm  in te re s t  ra te  an d  to  a  lag g ed  v a lu e  o f 
B arron 's C o n fid en ce  In d e x . The la t te f  v a r ia b le  i s  e s tim a te d  from th e  
BCI le a d - tim e  c u rv e , w h ich  h a s  been  d em o n s tra te d  by o th e rs  to  have 
a  re a s o n a b ly  reg u la r  p a t te rn .
The se co n d  re g re s s io n  eq u a tio n  r e la te s  W = log  (P/E) fo r in d i­
v id u a l firm s to  c e r ta in  o b se rv a b le  in te rn a l c h a r a c te r i s t ic s ,  to  th e  
sh o rt- te rm  in te re s t  r a te ,  an d  to  th e  p rio r period  P-E  ra tio  o f th e  firm . 
A pplying th e  se co n d  e q u a tio n  to  av e ra g e  v a lu e s  o f the X 's of th e  
sa m p le  w ill  a l s o  p rov ide  an  e s tim a te  of th e  m ean v a lu e  o f W .
E stim a te s  of W  by th e  tw o e q u a tio n s  a re  show n in  T able 8 .1 ,  
w h ich  a l s o  in d ic a te s  th e  p e rc e n ta g e  erro r o f  th e s e  e s t im a te s  from 
o b se rv e d  v a lu e s .  T h ese  d a ta  i l lu s t r a te ,  in  co n c re te  te rm s , th e  
e x p lan a to ry  c a p a b il ity  o f th e  m odel. Both e q u a tio n s  ten d  to  u n d e r­
e s tim a te  a t  p eak  le v e ls  in  th e  P /E  c y c le  and  to  o v e re s tim a te  a t  tro u g h s . 
The com bined e q u a tio n  a p p e a rs  to  be le s s  s u b je c t  to  la rg e  e rro rs
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TABLE 8 .1
ESTIMATES OF GENERAL LEVEL OF PRICE-EARNINGS RATIOS*
Environmental Equation Combined Equation
C ro ss-sec tio n
Month
Observed
Value Estim ate
Percent
Error Estim ate
Percent
Error
January 1962 20.40 17.46 -14 — —
October 1962 14.13 16.87 +19 16.06 +14
July 1963 16.62 17.02 + 2 14.76 -11
July 1964 16.63 16.77 + 1 15.75 -  5
July 1965 14.54 16.28 +12 15.20 + 5
January 1966 16.05 14.54 -  9 14.55 -  9
October 1966 11.60 11.74 + 1 12.69 + 9
*P-E ra tio s  are the geom etric mean of values for the sam ple.
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( e .g . ,  October 1962 and July 1965), consisten t with its  higher 
(.723 versus .673). It is  conceivable tha t the "overshooting" of 
ac tual P-E ra tio s , in  relation to values estim ated by the model, is  
a psychological phenomenon. The idea is  advanced in the subsequent 
d iscussion  of potential applications tha t the narrower fluctuations of 
estim ated values may provide a method of detecting specific issu es  
for which the price-earning s ratio  is  "too high" or "too low ."
Confidence in the model depends on the logic of the rela tions 
a s  w ell a s  the degree of agreement with observation. It appears 
worthwhile to  examine the variab les of the model in some d e ta il, to 
review the indicated influence of each , and to  compare the resu lts  
with those obtained in previous sim ilar investiga tions.
Review of Variables
The combined equation contains significant variables in a ll of 
the broad categories used to  c lass ify  a firm 's ch a rac te ris tic s . In the 
review which follow s, comments are made rela tive to a ll  of the input 
v ariab les , whether or not these  emerged as significant in the final 
equation .
Fundamental M easures. All of the fundamental characte ristics 
are represented in the equation, with Xg being found a preferable 
measure to  X4 to  represent long-term growth. Signs of the coefficients 
are as  expected with the exception of Xj and X£. The possible
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exp lan a tio n  for th e  n eg a tiv e  sign  cf b j  (recent growth) is  th a t  the
sk ep tic ism  of in v es to rs  h as  not been com pletely  accoun ted  for in
%
th e  m odel, e s p e c ia lly  when ap p lied  to  is s u e s  w ith a  h is to ry  of 
sh o rt-te rm  c y c lic a l ea rn in g s . The sam e g en era l reason ing  can  be 
ap p lied  to  X2 , w hich m easures d ev ia tio n  of cu rren t earn ings from 
the  recen t tren d . Although th e  n eg a tiv e  sign  w as not ex p ec ted  in  
th e  co e ffic ien t of e ith e r  of th e se  v a r ia b le s , i t  ap p ears the  re su lt  
i s  an  attem pt by th e  reg re ss io n  equation  to  accoun t for the  o u t-o f-  
p h ase  re la tio n sh ip  betw een P-E ra tio  and e a rn in g s .
S tructural V a riab le s . A surprising  re su lt  w ith  re sp e c t to  th e  
s tru c tu ra l v a riab le s  is  th a t s iz e  of the  firm does not appear s ig n if i­
c a n t. The m easure of th is  c h a ra c te r is tic , Xg, reach ed  th e  .10 lev e l 
o f s ig n ifican ce  in  the  reg re ss io n  a n a ly s is ,  but w as su b seq u en tly  
d e le ted  w hen i t  fa ile d  to  a tta in  the  sp ec ified  minimum F ra tio . The 
s iz e  m easure w as observed  to  be n eg a tiv e ly  co rre la ted  w ith the s tra ta  
dummy v a r ia b le s , having p a rtia l co rre la tion  c o e ffic ien ts  in  the range 
of -0 .4 0  to - 0 .5 0 .  This is  a ttrib u ted  to  the fa c t th a t the DJIA s to ck s 
w ere u sed  a s  a s ta n d ard . S ince th is  group c o n s is ts  o f very large 
firm s, i t  is  not rep re se n ta tiv e  o f the en tire  sam ple w ith  re sp e c t to  
s iz e  of a s s e t s .  The poin t is  supported by the  fac t th a t Xg in c reased  
in  s ig n ifican ce  a s  the  s tra ta  dummy v a ria b le s  began to  be d e le te d . 
The co e ffic ien t of Xg w as p o s itiv e , c o n s is te n t w ith prior s tu d ie s .
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The deb t v a r ia b le , Xj q , w as found to  ex e rt a re la tiv e ly  minor 
In fluence on P /E , and in  the  n eg a tiv e  d irec tio n  ex p e c te d . As has 
been  n o ted , the  deb t fraction  (Xjq ) w as found to  be a b e tte r  m easure 
th an  i ts  squared  v a lu e , rep resen ted  by
The sign  of b 12« the  co e ffic ien t of re tu rn -o n -eq u ity  v a r ia b le ,  is  
nega tive  and contrary  to  p red ic tion  th a t in v e s to rs  are w illing  to  pay a 
h igher m ultiple for s to ck s  show ing a high retu rn  to  the  book value of 
eq u ity . The ex p lan a tio n  of th is  anom aly may lie  in  the  fac t th a t the 
v a riab le  w as defined  in re la tio n  to  book v a lu e . H ow ever, although 
some w riters hold the opinion th a t re tu rn -o n -eq u ity  is  a re la tiv e ly  
minor fac to r in  determ ining p r ic e , i t  is  not generally  recognized  a s  a 
neg a tiv e  in f lu e n c e . A second  p o ss ib le  exp lanation  for the  nega tive  
s ig n  of b ^  i s  th e  sam e a s  g iven  for v a riab le  Xi and X2 . As earn ings 
flu c tu a te  in th e  sh o r t- te rm , so w ill r e tu rn - to -e q u ity . The partia l 
co rre la tio n  co e ffic ien ts  of X12 a re  re la tiv e ly  low , how ever, a fa c t 
w hich lends l i t t le  w eigh t to  th a t line  o f rea so n in g .
T echn ical V ariab le s . The model w as form ulated to  inc lude a 
number of te c h n ic a l m easu res , la rgely  on an  exploratory  b a s is .  
E sp ec ia lly  w ith  re sp e c t to  the te c h n ic a l v a r ia b le s , i t  should be kept 
in  mind th a t the re  i s  no c a u se -a n d -e f fe c t  re la tio n sh ip  im plied by 
reg re ss io n  a n a ly s is .  T hus, tw o v a ria b le s  can be co rre la ted  w ithout 
e ith e r cau sin g  the  movement of the o th e r.
173
N either of th e  tw o m easu res re la te d  to  in s titu tio n a l hold ings 
w as su ffic ie n tly  s ig n if ic a n t to  ap p ear in  the fina l reg ress io n  eq u a­
tio n . P ercen tage of sh a re s  held  by in s titu tio n s , X13, show ed no 
s ig n s  of s ig n ific an c e  and w as d e le te d  ea rly  in  th e  reg re ss io n  p ro c e ss . 
The change in  in s ti tu tio n a l ho ld ings o ver th e  p as t th ree  m onths, X14 , 
reached  a s ig n ific an c e  le v e l of abou t 15 percen t a t  one poin t in the 
se q u en tia l p ro c e s s , but w as su b seq u en tly  d e le ted  w hen i t  fa iled  to  
a tta in  th e  requ ired  le v e l of 5 p e rce n t. The sign  of b ^  w as n eg a tiv e . 
Therefore, X j^  may be regarded  a s  a  p o ten tia lly  s ig n ifican ce  in flu ­
en c e , like  Xg and se v e ra l o th e r v a riab le s  to  be m entioned la te r ,  in 
a  more refined  model or one developed  for a  le s s  g en e ra l group of 
s to c k s .
The sho rt in te re s t  r a t io , X jg , ap p ears  in  the  fin a l equation  
w ith  p o s itiv e  c o e ff ic ie n t, sign ify ing  th a t  high short in te re s t and 
high P-E ra tio  c o in c id e . V ariable X jg , a crudely  defined  m easure 
of c h a n g e 'in  sho rt in te r e s t ,  had  very  low F ra tio , making i t  qu ite 
un like ly  to  be im portant under i t s  cu rren t d e fin itio n .
N either Xyj nor X jg , v a ria b le s  a s s o c ia te d  w ith in s id e r s , is  
included  in  th e  com bined eq u a tio n , although  th e se  w ere s ig n ifican t 
in  th e  in te rn a l re g re ss io n . The stro n g er m easure w as found to  be 
w hich reach ed  the  .10  s ig n ific an c e  lev e l a t  one in term ediate  
s ta g e . H ow ever, ow ing to  th e  co rre la tio n  betw een the two m easu res, 
d e le tio n  of X17 a t  th a t point reduced  th e  F ra tio  for X i8 »
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The co e ffic ien t of X^g is  nega tive  in the  fin a l eq u a tio n , a 
re su lt  contrary  to  th e  th e o re tic a l co n cep ts  on w hich X^g is  based  
and to  the  re su lts  of the  to ta l in te rn a l re g re s s io n . This v a riab le  
rep re se n ts  the  a b so lu te  percen tag e  d iffe rence  betw een curren t 
p rice  and prev ious peak  p r ic e , on an average annual b a s is  s in ce  
th e  occurrence of the  p eak . No exp lanation  for the n eg a tiv e  sign  
is  ap p a ren t, a lthough  i t  could  be a s s o c ia te d  w ith  in s ta b i l i ty . The 
w riter is  equa lly  prepared  to  a c c e p t th e  p o ss ib ility  th a t th e  co n ­
stru c tio n  of X jg fa ils  to  incorporate  fa c ts  of the re a l w orld; h e n c e , 
th a t the d irec tio n  of in fluence  in d ica ted  by th e  equation  is  proper.
V ariable X2Q/ m easuring th e  change in re la tiv e  price  to  th e  
DJ1A, is  s ig n if ic a n t, i ts  co e ffic ien t h as  th e  an tic ip a te d  p o sitiv e  
s ig n , and  i t  is  in d ica ted  to  be a very sa tis fa c to ry  determ inan t of 
th e  P-E ra tio .
O ther V ariab les . The e ffec t of dummy v ariab le  X21 in the 
equation  is  to  reduce th e  es tim a ted  p ric e -e a m in g s  ra tio  by about 
7 percen t if  a firm 's recen t growth in earn ings h as  been p o s itiv e .
The p o ss ib le  ex p lan a tio n  for the nega tive  in fluence is  the  sam e a s  
advanced  in  the  c a se  of X^ and X2 1  s in ce  th is  m easure i s  a s so c ia te d  
w ith  Xx.
Dummy v ariab le  X23 re su lts  in an  In c rease  o f  abou t 14 percen t 
in  th e  p red ic ted  value  of P/E for firms in  Stratum 3, w hich in c lu d es 
th e  drug , e le c tro n ic s  and o ffice equipm ent in d u s tr ie s . As w as noted
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in  th e  p rev ious c h a p te r , th e  dummy v a r ia b le s  for S tra ta  4 , 5 , 6  and  
7 w ere very  c lo se  to  being  s ig n if ic a n t in  the  com bined re g re s s io n  
eq u a tio n , e a ch  hav ing  a  n eg a tiv e  c o e ff ic ie n t. T hese v a r ia b le s  
m ust be co n s id e red  in  th e  "p o ten tia lly  s ig n if ic a n t"  group .
W ith  re sp e c t to  in te re s t  r a te ,  the  eq u a tio n  su g g e s ts  th a t a l l  
P-E  ra tio s  a re  d e p re s se d  by abou t 8 p ercen t a s  th e  sh o rt-te rm  ra te  
o f in te re s t  m oves from 2 .7 4  p e rcen t to  5 .3 3  p e rc e n t, the  lim its  of 
th e  sam ple  d a ta .  T hese f ig u res  w ould ap p ly  to  a  "pure" c a s e  of 
co n trib u tio n  of th e  in te re s t  ra te  if  i t  w ere no t co rre la ted  w ith  any  
o th e r v a r ia b le s .  H ow ever, th e  d eg ree  of co rre la tio n  i s  s lig h t w ith  
th e  o th e r m easu res and  th e  figu res g ive a  ta n g ib le  co n cep t o f th e  
in flu en ce  of th e  env ironm en tal m easu re . For exam ple , for a g iven  
le v e l of ea rn in g s of th e  DJIA s to c k s , an  8-p e rc e n t move in  th a t  
in d ic a to r  w ould be from , s a y ,  900 to  830 a s  in te re s t  ra te s  changed  
a s  in d ic a te d .
Sum m ary. In  ad d itio n  to  th e  v a r ia b le s  w hich  a re  in c lu d ed  in  
th e  f in a l re g re ss io n  e q u a tio n , th e re  is  a group w hich  te n d ed  to  be 
s ig n if ic a n t and  m ight becom e so  under som ew hat m odified co n d i­
t io n s .  This group in c lu d e s : Xg (s iz e  of firm ), (change in  in s t i ­
tu tio n a l h o ld in g s), X js  ( in s id e rs ' t r a n s a c tio n s ) ,  and sev e ra l of the  
s tra ta  dummy v a r ia b le s  (p o ss ib ly  a l l  ex c ep t X22 an d X23) .
U nder th e ir  cu rren t d e f in it io n s , how ever, noth ing  w ould be 
g ained  by forcing th e s e  v a r ia b le s  in to  th e  re g re s s io n  eq u a tio n . In
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fa c t ,  th a t procedure would only reduce the  p rec is io n  of s ig n ifican t 
c o e f f ic ie n ts . If a new exp lanato ry  v a riab le  could be added  to  the 
m odel, or perhaps in  ap p lica tio n  of the p resen t model to  d ifferen t 
tim e p e rio d s , i t  would not be su rp ris ing  if  some of the  n ea r­
s ig n ific an t v a riab le s  proved to  becom e s ig n ific an t.
P o ten tia l A pplications
A model of the  type developed  in  th is  study  has ap p lica tio n  
in  corporation  finance  and in  investm ent portfo lio  m anagem ent. The 
p o ten tia l u se fu ln e ss  in  both of th e se  a re a s  w ill be d is c u s s e d , 
a lthough  em phasis  i s  p laced  on th e  ap p lica tio n  to  portfo lio  m anage­
m ent.
C orporation F inance . A concep t rece iv ing  w idesp read  
ac c e p tan c e  in  finance i s  th a t th e  o b jec tiv e  of corporate m anagem ent 
should  be to  m axim ize w ea lth  o f the  s to ck h o ld e rs . This o b jec tive  
im plies m axim ization o f share price a s  w e ll a s  incom e, and share  
p rice s  a re  determ ined not only by the  firm 's earn ings but a ls o  by 
th e  c a p ita liz a tio n  ra te  ap p lied  by the  m arket to  th o se  ea rn in g s .
C orporate m anagers can  p ro jec t earn ings w ith reaso n ab le  
accu racy ; the  problem is  estim a tio n  of the  earn ings m u ltip lie r. The 
equation  re su ltin g  from th is  study  re la te s  P-E ra tio  to  a group of 
v a ria b le s  w hich  can  be independently  o b se rv ed , es tim a ted  o r, in  
some in s ta n c e s , con tro lled  by m anagem ent. The model is  p articu la rly
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ap p licab le  to  po licy  d e c is io n s  s in c e  i t  in d ic a te s  the  re la tiv e  
in fluence  of each  v a ria b le  and th e  probable re sp o n se  of the  p ric e -  
earn ings ra tio  to  ch an g es  in  co n tro llab le  v a r ia b le s . The re la tiv e  
e ffe c ts  o f d e c is io n s  invo lv ing  d iv idends v ersu s  growth by earn ings 
re te n tio n , or of a ch o ice  betw een  deb t and equ ity  a s  a  source of 
c a p ita l ,  can  be e s tim a te d  by th e  eq u a tio n . M oreover, if ex te rn a l 
cond itions change so  a s  to  a f fe c t th e  firm 's p r ic e -e a m in g s  ra tio , 
th e  m odel w ill in d ic a te  w hat in te rn a l v a ria b le s  m ight be ad ju s ted  
in  order to  re s to re  th e  v a lu e .
The framework of th e  g en e ra l model can  be ap p lied  to  a 
sp e c if ic  firm or a  p a rtic u la r  industry  if  su ffic ien t da ta  are  a v a il­
ab le  to  perform the  re g re ss io n  a n a ly s is .  H ow ever, in  view  of the 
trend  tow ard d iv e rs if ic a tio n  of la rge co rp o ra tio n s , a  g en e ra l re la tio n  
may be more ap p ro p ria te  to  firm s o f  the conglom erate ty p e , or to  
th o se  firms w hich con tem pla te  a move in  th a t d irec tio n .
Portfolio  M anagem ent. The equation  re la tin g  determ inan ts of the 
P-E ra tio  has i t s  g re a te s t  p o ten tia l ap p lica tio n  a s  an  a id  to  d e c is io n ­
making in  portfo lio  m anagem ent. The model can  be u se fu l in  two 
w ay s. In one ap p ro ach , v a lu e s  of the  independent v a ria b le s  can  
be p ro jec ted  for some fu ture d a te  and th e  corresponding P-E ra tio  
p red ic ted . T hen, from th e  p ro jec ted  P/E value and an  earn ings 
e s tim a te , fu ture price  i s  e s tim a te d . Com parison of investm en t
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opportun ities  ev a lu a ted  on th is  b a s is  w ould a id  in  choosing the 
g re a te s t p o ten tia l rew ard for com parable r is k .
The second  method of ap p lica tio n  u s e s  the  es tim a ted  p r ic e -  
earn ing  s ra tio  from th e  model a s  a m eans of d e tec tin g  o v er-v a lu ed  
and u n d er-v a lu ed  s e c u r i t ie s .  O bservation  su g g es ts  th a t P-E ra tio s , 
lik e  many c y c lic a l phenom ena, tend  to  overshoot th e ir  proper le v e l 
w hen undergoing a c h a n g e . A su b seq u en t co rrec tive  movement is  
requ ired  to  reach  th e  co rrec t v a lu e . P /E  v a lu es  es tim a ted  by the 
equation  ex h ib it a  tendency  to  f lu c tu a te  le s s  w idely  than  do observed  
v a lu es; th a t i s ,  e s tim a ted  v a lu es  are  low er a t peaks and h igher a t  
troughs th an  o b se rv a tio n s . If th e  estim a ted  v a lu es  can  be construed  
a s  norm ative w ith  su ffic ien t co n fid en ce , m ovements of observed  P/E 
above or below p red ic ted  le v e ls  can serve a s  s ig n a ls  to  s e l l  or buy.
The s tan d ard  re s id u a l is  a s ta t i s t ic  which m easures the  d if­
feren ce  betw een  observed  and p red ic ted  v a lu es  of P /E , on a 
s tan d ard ized  b a s is  w hich a llow s com parison over tim e and  among 
firm s. Being ana logous to  a s tan d ard ized  d ev ia tio n , th is  s ta t is t ic  
i s  ad ju s ted  for v arian ce  of the  p red ic tion  and lo c a te s  the o* rved 
v alue  of P/E  in  re la tio n  to  a p robab ility  d is trib u tio n  center-: n the
p red ic ted  v a lu e . This m easu re , com bined w ith some experi ace  
re la tiv e  to  a  sp e c if ic  s to c k , ap p ears to  in d ica te  when the a c tu a l 
P-E ra tio  is  too  high or too  low . The preceding  id ea  w ill be i l lu s ­
tra te d  w ith an  exam ple.
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In considering the exam ple, it should be remembered tha t the 
P-E ratio  and earnings together determ ine p ric e . If the P-E ra tio  
of a  stock  is  abnorm ally high and i t  is  presumed that the ra tio  w ill 
decline toward normal in  the fu ture , there is an opportunity cost 
of holding the s to ck . If there can be found an  a lternative  in v e s t­
ment veh icle  with equal earnings prospects and P/E in the normal 
range, the a lternative  is  more p rofitab le . The illu stra tiv e  example 
concerns Eastman Kodak, for w hich pertinent data are given below.
Month
Price-E am ings Ratio 
Observed Predicted
Standard
Residual
Share
Price
October 1962 25 .2 24.5 .15 $ 47
July 1963 30.2 22.8 1.26 54
July 1964 34 .4 25 .5 1.38 66
July 1965 31 .4 27 .0 .68 84
January 1966 34.9 25.8 2.01 123
October 1966 30.8 28 .8 .31 112
To apply the  technique i t  would have to  be known from past 
performance tha t Eastman fa lls  on the high side of the d istribu tion  of 
observed P-E ra tios; th a t i s ,  the stock consisten tly  commands a 
high m ultiple than p red ic ted . Perhaps th is  stock  has standard 
resid u a ls  centered in the range of 0 .5 0 -0 .7 5  rather than zero . With 
th a t knowledge (availab le from h is to rica l observation) the interpretation
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is  a s  fo llo w s. In O ctober 1962 and O ctober 1966 the  observed  P-E 
ra tio  is  too  low . If earn ings p ro sp ec ts  a re  In d ica ted  to  be norm al, 
then  th e  sto ck  would be bough t. In January 1966, b ased  on an  
u n u su a lly  h igh  standard  re s id u a l,  th e  s to ck  would be so ld .
Eastm an Kodak i s  not claim ed to  be ty p ic a l of a l l  s to c k s . In 
fa c t , i t  i s  a  h igh  q u a lity  is s u e  w ith very  s ta b le  c h a ra c te r is t ic s .  
N e v e rth e le s s , i t  is  in te re s tin g  th a t a s to ck  of th is  c a lib e r  ex h ib its  
ra th e r w ide movement around th e  ex p ec ted  v a lu es  of i t s  P-E ra tio .
Although th e  standard  re s id u a ls  for a large group of s to ck s  are  
norm ally d is tr ib u ted  abou t th e  p red ic ted  average  value  of the  P-E 
ra tio , exam ination  of the  sam ple d a ta  show s th a t sp e c if ic  firm s may 
be sh ifted  c o n s is te n tly  to  one s id e  or th e  o th e r, a s  in  the c a s e  of 
E astm an . In w hat ap p ea rs  to  be very iso la te d  in s ta n c e s ,  th e  pre­
d ic ted  and observed  v a lu e s  ag ree a lm o st p e rfec tly . As an  exam ple 
of the  la t te r ,  In te rn a tio n a l H arv es te r , over th e  s ix  c ro s s -s e c tio n s  
o f the s tu d y , had standard  re s id u a l v a lu es  a s  fo llow s: 0 .1 3 , 0 .0 5 ,
0 .0 2 , - 0 .1 7 ,  - 0 .2 9 ,  - 0 .3 3 .  I t w ould , th e re fo re , be qu ite  s ig n ific an t 
if  a firm w ith th a t h is to ry  show ed a  m ajor d ev ia tio n .
D istribu tion  of th e  s tan d ard  re s id u a ls  of th e  s tra ta  w ithin  the 
sam ple w ere com pared w ith  th e  norm al d is tr ib u tio n . The d is trib u tio n  
w as p artitio n ed  in to  e ig h t seg m en ts , each  expected  to  con ta in  
o n e -e ig h th  of the  to ta l  number of o b se rv a tio n s . For th is  p u rpose ,
th e  DJIA s to c k s  w ere a s s ig n e d  to  th e ir  In d u s try  g roup . The c h i-  
sq u a re  t e s t  of f i t  found th a t  S tra ta  2 , 3 , 5  an d  7 conform ed to  th e  
norm al d is tr ib u t io n . T h is  find ing  a p p lie s  to  th e  s tr a ta  a s  a w h o le , 
no t to  in d iv id u a l I s s u e s . For th e  o th e r s t r a ta  th e  h y p o th e s is  of 
ag reem en t w ere re je c te d  a t  th e  .0 5  s ig n if ic a n c e  le v e l .  Both S tra ta  
4 an d  6 w ere  in d ic a te d  to  h av e  b i-m o d a l d is t r ib u t io n s ,  w ith  one  mode 
o ccu rrin g  in  th e  f i r s t  seg m en t on th e  p o s it iv e  s id e  of ze ro  an d  th e  
o th e r  o ccu rrin g  in  th e  th ird  seg m en t on th e  n e g a tiv e  s id e .  T his 
r e s u l t  s u g g e s ts  th e  a g g re g a tio n  of d is s im ila r  firm s to  form th e  s t r a ta .  
For S tratum  8 , th e  o b se rv ed  d is tr ib u tio n  w as co m p ressed  tow ard  ze ro  
w ith  r e la tiv e ly  few  re s id u a ls  in  th e  ex trem e seg m en ts  on e i th e r  s id e .  
The p a tte rn s  of th e  d is tr ib u tio n s  fo r in d u s tr ie s  w ould be h e lp fu l in  
ap p ly in g  th e  te c h n iq u e  d e s c r ib e d  above to  d e te c t  in v e s tm e n t 
o p p o r tu n it ie s .
CHAPTER IX
SUMMARY AND CONCLUSIONS 
Summary
The in v e s tig a tio n  a ttem p ts to  id en tify  the  determ inants of 
p r ic e -e am in g s  ra tio s  for in d u s tr ia l common s to c k s . In sp ite  of 
th e  w idesp read  u sa g e  o f P-E ra tio s  in  f in an c e , re la tiv e ly  l i t t le  
seem s to  be known abou t how in v esto rs  a s  a  group determ ine the 
m ultip lier for a p a rticu la r  s to ck  a t  a g iven  tim e . This s itu a tio n  
e x is ts  p articu la rly  w ith  re sp e c t to  sho rt-term  cy c le s  in  p r ic e -  
eam in g s ra tio s .
A review  of prior re se a rc h  in  the su b jec t a rea  su g g e s ts  th ree 
opportun ities to  im prove understand ing  of s to ck  p rices  and re la ted  
ra tio s ; nam ely;
1, C oncen tra tion  on sh o rte r term  m ovem ents; th a t i s , more 
on cy c le s  th an  on t r e n d s .
2 . In c lu s io n  of econom ic environm ental m easu res , w ith  the 
p rospec t of developing  a re la tio n sh ip  ap p licab le  to  a  span  of tim e 
a s  opposed to  a c ro s s - s e c t io n  in  tim e.
3* In v es tig a tio n  of se le c te d  te c h n ic a l m easures a s  p o ten tia l 
d e te rm in an ts , su ch  m easures being derived  from inform ation d is ­
cern ib le  from tra n sa c tio n s  in  th e  m arket of s to c k s .
182
183
The s tu d y  ex am in es th e s e  th ree  prim ary h y p o th e se s :
I .  The lo g arith m s o f p r ic e -e a m in g s  ra tio  for N Y SE -listed  
in d u s tr ia l  co rp o ra tio n s  a re  ap p ro x im ate ly  norm ally  d i s ­
tr ib u te d  .
I I .  The m ean v a lu e  o f th e  lo g -n o rm al d is tr ib u tio n  i s  d e te r ­
m ined by  en v iro n m en ta l v a r ia b le s , w hich  a re  e x te rn a l 
to  th e  firm .
I I I . The re la tiv e  p o s itio n  in  th e  d is tr ib u tio n  of a n  in d iv id u a l 
firm (th a t i s ,  i t s  d e v ia tio n  from th e  m ean) i s  a  fu n c tio n  
o f in te rn a l c h a ra c te r is t ic s  of th e  firm  and  o f m easu res  
re la te d  to  th e  m arket for i t s  common s to c k .
A m odel i s  d ev e lo p ed  w h ich  in c o rp o ra te s  th e  in te rn a l c h a ra c ­
t e r i s t i c s  and  en v iro n m en ta l m e asu re s  l i s te d  b e lo w .
F undam ental m e asu re s : re c e n t (tw o -y ear) e a rn in g s  grow th;
d e v ia tio n  of cu rren t e a rn in g s  from tren d  v a lu e ; e a rn in g s  s ta b il i ty  
o v e r th e  p a s t  fiv e  y e a rs ; grow th ra te  of e a rn in g s  o v er th e  p a s t  five  
y e a rs ;  d iv id en d  y ie ld ,  ch an g e  in  d iv id en d  r a te ,  and  d iv id en d  payout 
p e rc e n ta g e .
S tru c tu ra l v a r ia b le s :  s iz e  o f a s s e t s  o f th e  firm; th e  f ra c tio n  
o f d eb t c a p i ta l  in  to ta l  c a p ita l  em ployed; an d  p e rc e n t re tu rn  on th e  
book v a lu e  o f e q u ity .
T ech n ica l m e asu re s : h o ld in g s by in s t i tu t io n a l  in v e s to rs ;  sh o rt 
in te re s t ;  tr a n s a c tio n s  by co rp o ra te  in s id e rs ;  cu rren t sh a re  p rice
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re la tiv e  to  peak p rice during th e  p a s t five y ears ; change in  price 
re la tiv e  to  the  Dow Jones In d u s tr ia l Average (DJ1A) during th e  p a s t 
th ree  m onths.
Dummy v a ria b le s : prim arily  for id en tif ica tio n  of seven  s tra ta  
w ith in  the  sam ple .
Economic environm ent v a ria b le s : sho rt-term  in te re s t ra te , 
m easured by the y ie ld  on 9 1 -d ay  T reasury b ills ; FRB Index of In d u str ia l 
P roduction , using  a th ree-m onth  average  d e fla ted  to  rea l va lue; 
and Barron's C onfidence Index , ad ju s ted  for i ts  in d ica ted  le ad -tim e  
w ith re sp e c t to  the  DJIA.
Seven months during th e  period 1962-1966 w ere s e le c te d  a s  
re flec tin g  appropriate  t e s t  co n d itio n s . T hese months correspond to 
e ith e r major or minor peaks o r troughs in  the  tim e pa tte rn  of P-E 
ra tio  of the  Dow Jones In d u str ia l A verage. The c ro s s -s e c tio n  m onths 
a re  January 1962, O ctober 1962, July  1963, July 1964, July 1965, 
January 1966, and O ctober 1966.
The New York Stock Exchange (NYSE) c la s s if ic a tio n  of in d u s­
tr ia l  common sto ck s  se rv ed  a s  the  b a s is  for se le c tio n  of the sam ple 
for th e  in v e s tig a tio n . A proportional sam ple of 80 corporations w as 
se le c te d  random ly from the to ta l  of 477 firm s w hich met sp ec ified  
requ irem en ts. T hese re s tr ic tio n s  on e lig ib ility  of firms c o n s is t  of 
lis tin g  on the NYSE for a minimum period of th ree  y ea rs  prior to  
1962, having an  ou tstand ing  common sto ck  is s u e  of a t le a s t  one
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m illio n  s h a re s  v a lu ed  a t  $25 m illion  in  1966, an d  in c lu s io n  of th e  
firm  in  th e  d e ta ile d  s e c tio n  of M oody’s H andbook of W id e ly -H e ld  
Common S to c k s .
The sam p le  re p re s e n ts  ap p ro x im ate ly  16 p e rc e n t o f th e  u n iv e rse  
of e l ig ib le  f irm s , an d  w as  draw n p ro p o rtio n a lly  from th e  20 in d u s tr ie s  
in  th e  NYSE c la s s i f ic a t io n .  S tra tif ic a tio n  of th e  sam ple  w as  acco m ­
p lis h e d  by  com bining  in d u s tr ie s  in to  s ix  s t r a ta  an d  a se v e n th  stra tum  
w a s  a s s ig n e d  to  a  sam p le  o f  th e  DJIA s to c k s .
M u ltip le  re g re s s io n  a n a ly s e s  w ere  perform ed by e le c tro n ic  
com puter to  o b ta in  r e g re s s io n  eq u a tio n s  w h ich  b e s t  f i t  th e  sam ple  
d a ta .  A num ber of su c h  a n a ly s e s  w as  m ade to  t e s t  th e  h y p o th e se s  
o f th e  s tu d y . The c o n c lu s io n s  p re se n te d  a re  b a s e d  on th e s e  p ro­
ce d u re s  .
C o n c lu s io n s
1. The d is tr ib u tio n  o f th e  logarithm s o f p r ic e -e a m in g s  ra tio s  
of th e  sam p le  firm s i s  n o rm al. The m ean of th e  d is tr ib u tio n  v a r ie s  
o v er tim e , but th e  v a r ia n c e  i s  c o n s ta n t .
T his c o n c lu s io n  i s  b a se d  on a  c h i- s q u a re  g o o d n e s s -o f - f i t  t e s t  
of th e  sam p le  d is tr ib u tio n  a t  fo u rteen  p o in ts  during th e  g ro ss  tim e 
p e r io d . T h ese  p o in ts  co rre sp o n d  to  th e  s e v e n  c r o s s - s e c t io n  m onths 
an d  to  th e  th ird  m onth p rio r to  e a c h  c r o s s - s e c t io n .  The h y p o th e s is  
of e q u a lity  o f m eans of th e  fo u rteen  d is tr ib u tio n s  w as re je c te d  a t
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the .01 lev e l of s ig n ifican ce . The hypothesis of constan t variance 
failed  to  be re jec ted  a t the  .05 sign ificance le v e l, a s  did the 
hypothesis of norm ality of the sam ple d istrib u tio n s.
2 . Approximately 67 percent of varia tion  in  the mean value
of the log-norm al d istribu tion  of P-E ra tio s is  explained by m easures 
of economic environm ent included in the  model, sp ec ifica lly  by 
short-term  in te re s t ra te  (R) and the lead -tim e-ad ju sted  value of 
Barron's Confidence Index (B).
The reg ressio n  equation supporting th is  conclusion , derived 
from the fourteen s e ts  of data referred to  above, is :
W = -1 .8 6 4  -0 .7 4 1 5  log R + 1 .770 log B 
(R2 = . 673)
in which W is  the  mean value of log (P/E). The coeffic ien t of the 
in te re s t rate term is  s ign ifican t a t the .01 level and th a t of the BCI 
term is  s ign ifican t a t  the .05 le v e l. R esiduals of the equation are 
random, based  on the  D urbin-W atson te s t  for se ria l correla tion .
3 . The equation  developed to  estim ate deviation w ithin the 
d istribu tion  of log (P/E), a s  a function o f the se t of in ternal ch arac­
te ris tic s  of the firm , fa iled  to  be v a lid .
The primary inadequacies of the in ternal reg ression  equation 
appear to stem  from au toco rresla tion . The equation explains 50 
percent of the varia tion  of deviation  about the m ean, but i ts  structure
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v a r ie s  s ig n if ic a n tly  o v er tim e an d  for v a rio u s  s tr a t if ic a t io n s  of 
th e  sa m p le .
4 . The en v iro n m en ta l an d  in te rn a l v a r ia b le s  of th e  m odel and 
a  lag g ed  v a lu e  of W  can  be com bined in to  a  s in g le  eq u a tio n  w hich  
e x p la in s  ap p ro x im ate ly  72 p e rc e n t of th e  v a r ia tio n  in  W  = log  (P/E) 
fo r a l l  f irm s .
T his c o n c lu s io n  i s  b a s e d  on a re g re s s io n  a n a ly s is  o f d a ta  for 
s ix  c r o s s - s e c t io n s ,  th e  m onth of January  1962 being  e lim in a ted  
b e c a u se  o f th e  ad d itio n  o f la g g e d -W . R e s id u a ls  of th e  e q u a tio n  a re  
random  a s  a c o n se q u e n c e  of c o n v e rs io n  to  a  d iffe re n ce  e q u a tio n  in  
W . In te re s t  ra te  i s  th e  s in g le  en v iro n m en ta l v a r ia b le  in  th e  e q u a ­
t io n .  The f in a n c ia l v a r ia b le s  found to  be s ig n if ic a n t d e te rm in an ts  
in c lu d e  a l l  of th e  fu n d am en ta l m e a su re s , tw o s tru c tu ra l v a r ia b le s  
an d  th re e  te c h n ic a l  v a r ia b le s .  L o w est-o rd e r s ig n if ic a n c e  le v e l  o f 
th e  in c lu d e d  d e te rm in a n ts  i s  .0 5 .
5 . The f in a l e q u a tio n  re su ltin g  from th e  a n a ly s is  i s  c o n s id e red  
to  be a  u se fu l e x te n s io n  of u n d e rs tan d in g  w ith  r e s p e c t  to  th e  d e te r ­
m in an ts  o f p r ic e -e a m in g s  ra t io s  of in d u s tr ia l  c o rp o ra tio n s . T his 
c o n c lu s io n  r e s t s  on th e s e  f a c ts :
a .  The sam ple  u se d  in  th e  a n a ly s is  r e p re s e n ts  th e  e n tire  
in d u s tr ia l  s e c to r ,  a  m uch b ro ad er co v e rag e  of b u s in e s s  th a n  p rev ious 
s im ila r  s tu d ie s  have  p ro v id ed .
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b . The period  co v e red  by th e  eq u a tio n  in c lu d e s  m ajor 
f lu c tu a tio n s  in  p r ic e -e a m in g s  r a t io s ,  in  s p ite  of th e  e x c lu s io n  of 
January  1962.
c .  The r e s u l t s  m ake i t  c le a r  th a t  c e r ta in  te c h n ic a l  
m e a s u re s , a s  w e ll  a s  th e  b e tte r-k n o w n  fu n d am en ta l an d  s tru c tu ra l 
v a r ia b le s ,  a re  im p o rtan t d e te rm in a n ts  of th e  P-E r a t io .  T his r e s u lt  
In v ite s  fu rth e r r e s e a rc h  to  re f in e  th e s e  v a r ia b le s  or to  ad d  o th e r  
su c h  m e a su re s  to  th e  m o d e l.
d .  The e x p la n a to ry  a b i l i ty  o f  th e  com bined e q u a tio n  i s  
su p e rio r to  p u b lish e d  r e s e a rc h  r e s u l t s  d e a lin g  w ith  co m parab le  or 
more r e s t r ic te d  d a ta .
7 . R e su lts  o f th e  in v e s tig a tio n  h av e  p o te n tia l a p p lic a tio n  
a s  an  a d d it io n a l g u id e  to  d e c is io n -m a k in g  in  th e  f ie ld s  of co rp o ra ­
t io n  f in an ce  an d  in v e s tm e n t p o rtfo lio  m anagem en t.
A d d itio n a l ex p e rim en ta tio n  and  te s t in g  of th e  m odel is  n e c e s ­
s a ry , h o w ev e r, p o s s ib ly  a lo n g  th e  l in e s  in d ic a te d  in  th e  fo llow ing  
s e c t io n .
P o s s ib i l i t ie s  for Future R esearch  
S e v e ra l a s p e c t s  of th e  in v e s tig a tio n  in d ic a te  th e  n ee d  for 
a d d itio n a l r e s e a rc h  to  re f in e  or ex ten d  th e  m o d e l, in c lu d in g :
1 . D isc o v e ry  of n o n -c o r re la te d  en v iro n m en ta l m e asu res  w h ich  
w ill  e x p la in  m ore fu lly  th e  f lu c tu a tio n  in  g e n e ra l le v e l of p r ic e -  
e a m in g s  r a t io s .
189
2 . C onstruction  of com posite v a ria b le s  re la ted  to  d iv idends 
and to  in s id e r  tra n s a c tio n s , w hich new v ariab le s  would e lim inate  or 
reduce th e  degree of co rre la tion  betw een pairs of re la ted  m easu res .
3 . Refinement of a l l  independen t v a r ia b le s , but e s p e c ia lly  
th o se  re la tiv e ly  unexplored te c h n ic a l m easures w hich showed 
prom ise of s ig n ifican ce  in  th e  p resen t s tudy .
4 . T esting  of th e  model w ith  ad d itio n a l sam ples of corpora­
tio n s  and over longer tim e p e r io d s .
One p o ten tia l source of environm ental m easures is  th e  NBER 
group of in d ica to rs  w hich lead  s to ck  p r ic e s . A lte rna tive ly , i t  may 
be p o ss ib le  to  com bine sev era l m easures in to  a com posite variab le  
to  gauge econom ic clim ate b e tte r  than  the  u se  of sho rt term  in te re s t 
ra te  a lo n e . The o ther a s p e c ts  referred  to  above la rge ly  require 
experim entation  w h ich , of c o u rse , m ight be m inim ized by an  
in v e s tig a to r w ith  a high degree of in tu itio n .
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APPENDIX A -1
AVERAGE PRICE-EARNINGS RATIOS 
FOR 10-YEAR PERIODS
10-Year Period 
Ending
Dow Jones 
In d u stria ls
Standard & Poor's 
500-Stocks
1935 17,2 16.4
1940 19 .6 16.3
1945 14.3 12.7
1950 10.1 9 .7
1955 10.0 9 .4
1960 14.0 13.2
Source: Graham, Dodd and C o ttle , Security  A n a ly s is .
P rincip les and Techniques (Fourth ed itio n . New 
York: M cG raw -H ill Book C o . , 1962), p . 509.
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PRICE-EARNINGS RATIO DATA FOR DOW JONES INDUSTRIAL STOCKS
C losing Price Current P-E Ratio M ean Future+ Future
Year High Low ;Earnings Hiqh Low Price Earnings Ratio
1937 194.40 113.64 11.49 16.9 9 .0 154.0 9 .83 15.7
1938 158.41 98 .95 6.01 26 .4 16.4 128.7 9 .3 8 13.7
1939 155.92 121.44 9 .1 0 17.1 13.3 138.7 10.13 13 .8
1940 152.80 111.84 10.92 14.0 10.2 132.3 10.32 12.8
1941 133.59 106.34 11.64 11.5 9 .1 119.9 10.25 11.7
1942 119.71 92.92 9 .22 13.0 10.1 106.3 10.64 10.0
1943 145.82 119.26 9 .74 15.0 12.2 132.5 12.57 10.5
1944 152.53 134.22 10.07 15.1 13.3 143.4 15.24 9 .4
1945 195.82 151.35 10.56 18.5 14.3 173.6 17.93 9 .7
1946 212.50 163.12 13.63 15.6 12.0 187.8 21.33 8 .8
1947 166.85 163.21 18.86 9 .9 8 .7 175.0 23 .94 7 .3
1948 193.16 165.39 23 .07 8 .4 7 .2 179.3 25.12 7 .1
1949 200.52 161.60 23.54 8 .5 6 .9 181.1 25.95 7 .0
1950 235.47 196.81 30.70 7 .7 6 .4 216.1 26.92 8 .0
1951 276.37 238.99 26.59 10.4 9 .0 257 .7 27 .94 9 .2
1952 292.00 256.35 24.76 11.8 10.4 274.2 29.29 9 .3
1953 293.79 255.49 27 .23 10.8 9 .4 274 .6 31.55 8 .7
1954 404.39 279.87 28 .40 14.2 9 .9 342.1 31.69 10.8
1955 468.40 388.20 35 .78 13.7 10.8 438.4 32.90 13.3
1956 521.05 462.35 33.34 15.6 13.9 491 .7 32 .16 15.3
1957 520.77 419.79 36.08 14.4 11.6 470 .3 31.40 15.0
1958 583.65 436.89 27.94 20.9 15 .6 510 .3 31 .47 16.2
1959 679.36 574.46 34.31 19.8 16.7 626.9 34.75 18.1
1960 685.47 566.05 32.21 21.3 17 .6 625.8 37.02 16.9
1961 734.91 610.25 31.91 23 .0 19.1 672.6 41 .38 16.3
1962 726.01 535 .76 36.43 19.9 14.7 630.9 47 .07 13.4
1963 767.21 646.79 41.21 18.6 15.7
1964 891.71 766.08 46 .43 19.2 16.5
1965 969.26 840.59 53.67 18.1 15.7
1966 995.15 744.32 57.63 17.3 12.9
^Average of current year plus four future y e a r s . 
++Ratio of mean price to  future ea rn ings.
Sources: Basic da ta  from BarronVs,. January 2 , 1950, pp . 36-37; 
January 1, 1962, p . 43; January 16, 1967, p . 57; 
February 20, 1967, p . 53; M arch 20, 1967, p . 55. 
Earnings figures for years 1937-1942 from Graham, Dodd 
and C o ttle , 0£_. c i t . ,  p . 16.
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DJI QUARTERLY EARNINGS-PRICE RATIO AND YIELD 
ON 91-DAY TREASURY BILLS
Year
1961
Quarter*
1
2
3
4
DJIA
E/P
5 .24
4 .3 6
4 .27
4 .13
91-day 
Treasury 3111 
Yield
2.25
2.39
2 .33
2 .28
1962 1
2
3
4
4 .3 6
4 .83
6 .16
6 .14
2 .60
2.72
2.73  
2 .78
1963 1
2
3
4
5.59
5 .46
5 .46  
5 .50
2.87
2.89
2.99
3.38
1964 1
2
3
4
5 .40
5 .24  
5 .35
5 .24
3.52 
3.54  
3.48
3 .53
1965 1
2
3
4
5.31
5 .33
5 .84
5.57
3.84
3.93
3 .80
3.92
1966 1
2
3
4
5 .44
5 .88
6 .18
7.29
4 .37
4 .58
4 .50
5 .36
1967 7.22 4 .96
♦Beginning of quarter
Sources: Barron's; Federal Reserve Bulletin.
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VARIATION IN PRICE-EARNINGS RATIO
FOR SIXTEEN FIRMS, 1961-1966
A verage P /E R an g e /
In d u stry ^ S tock^ P/E** Range A verage
M eat & D airy C udahy  P ack ing 5 .2 1 8 .1 3 .5
A utom otive F ruehauf 1 3 .7 1 6 .3 1 .2
A ero sp ace G en e ra l D ynam ics 7 .0 1 2 .7 1 .8
C h em ic a ls H e rcu le s 2 3 .5 1 7 .7 .75
Food P roducts H unt Foods 1 5 .5 10 .1 .65
S te e l In lan d  S te e l 1 2 .4 6 .9 .5 6
L eather & S hoes In te rc o 1 3 .4 8 .4 .63
O ffice  E quipm ent IBM 4 1 . 3 0 . .73
R e ta il C h a in s Kroger 1 5 .9 1 2 .1 .7 6
T obacco L orilla rd 1 1 .3 5 .6 .50
Building M a so n ite 1 1 .5 7 .0 .61
Air T ranspo rt N a tio n a l A irlin es 1 2 .9 2 1 .1 1 .6
Baking & M illing N a tio n a l B iscu it 2 0 .4 6 .9 .3 4
A m usem ents O utboard  M arine 1 8 .8 31 . 1 .7
D ru g s , C o sm e tic s Parke D av is 1 8 .3 12 .2 .6 7
P aper R ayonier 1 2 .6 5 .1 .4 0
♦ Industry  c la s s i f ic a t io n  i s  th a t  u se d  by S e c u r itie s  R esearch  
C om pany, an d  i s  d if fe re n t from c la s s i f ic a t io n  o f th e  New York 
S to ck  E x ch an g e . In d iv id u a l s to c k s  from e a c h  in d u s try  group 
w ere ch o se n  ran d o m ly .
♦♦A rithm etic m ean o f y e a r -e n d  p ric e  to  e a rn in g s  for th a t  y e a r , 
-for e a c h  of th e  y e a rs  1961 th ro u g h  1966.
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FIRMS ELIGIBLE FOR THE SAMPLE
Stratum  1 
Dow Jo n es  In d u s tr ia ls  
(ex c lu d in g  A m erican T e l. & T e l. C o .)
01 A llied  C h em ica l C orp . *16 In te rn a tio n a l P aper C o .
*02 Aluminum C o . of A m erica 17 Jo h n s-M a n v ille  C o rp .
03 A m erican C an  C o . 18 O w e n s - I l l in o is ,  In c .
*04 A m erican T obacco  C o . 19 P roc to r & G am ble C o .
05 A naconda C o . *20 S e a r s ,  Roebuck & C o .
06 Bethlehem  S te e l C orp . 21 S td . O il C o . o f C a lifo rn ia
07 C h ry s le r  C orp . *22 S td . O il C o . (New Je rsey )
08 du Pont de N em ours & C o . -23 Sw ift & C o .
*09 E astm an  Kodak C o . 24 T exaco  In c .
*10 G en era l E le c tr ic  C o . 25 U nion C arb id e  C orp .
*11 G en era l Foods C o rp . *26 U nited  A ircraft C o rp .
*12 G en e ra l M otors C orp . *27 U nited  S ta te s  S te e l C o rp .
13 G oodyear Tire & Rubber C o . -28 W e s tin g h o u se  E le c tr ic  Corp
*14 In te rn a tio n a l H a rv e s te r  C o . 29 W oolw orth  (F . W .)  C o .
15 In te rn a tio n a l N ick e l C o .
Stratum  2
C h em ica ls  ( in c l . G la ss ); P ap e r , P u b lish in g
01 Air R eduction  C o . ,  In c . 11 C om m ercial S o lv en ts  C orp .
02 A m erican C ynam id C o . 12 C orning G la s s  W orks
03 A m erican O p tic a l C o . 13 D iam ond A lkali C o .
*04 Am er. P o ta sh  & C hem . C orp . 14 Dow C h em ica l C o .
05 Anchor H ocking G la s s  C orp . 15 Ferro C o rp .
06 A tlas  C h em ica l In d u s tr ie s 16 FMC C o rp .
07 B ausch & Lomb In c . 17 Foote M in era l C o .
08 C arborundum  C o . 18 F reeport Sulphur C o .
09 C hem etron  C orp . 19 G lidden  C o .
*10 C o lg a te -P a lm o liv e  C o . 20 G race (W . R .) & C o .
♦ D e s ig n a te s  co rp o ra tio n s  in  th e  sa m p le .
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*21 H e rc u le s , In co rp o ra ted 41 U .S . Borax & C h em ica l Corp
22 H ooker C h em ica l C o rp . 42 A m erican Bank N ote C o .
23 In te rch e m ic a l C o rp . 43 C ham pion P aper In c .
24 I n t l .  M in e ra l & C hem . C orp . 44 C o n ta in e r C o rp . o f  A m erica
25 Koppers C o . ,  I n c . 45 Crow n Z e lle rb ach  C o rp .
26 L ib b y -O w en s-F o rd  G la s s  C o . 46 Diam ond In te rn a tio n a l C o rp .
*27 M in n eso ta  M ining & M fg. C o . 47 F ed e ra l P aper Board C o . In c .
-28 M o n san to  C om pany 48 F ibreboard  C o rp .
29 N atio n a l Lead C o . 49 G e o rg ia -P a c if ic  C orp .
30 O lin -M a th ie so n  C h em ica l C orp . 50 G rea t N orthern  P aper C o .
*31 O w en s-C o rn in g  F ib e rg la s s  C orp . *51 H am m erm ill P aper C o .
32 P e n n sa lt  C h e m ic a ls  C orp . -52 Kimberly C lark  C orp .
33 P ittsb u rg h  P la te  G la s s  C o . 53 L ily -T u lip  Cup C o rp .
34 R eichhold C h e m ic a ls , I n c . 54 M c C a ll C orp .
35 Rohm & H ass  C o . 55 M cG raw -H ill, In c .
36 S tau ffe r C h em ica l C o . *56 M ead C orp .
*37 Sun C h em ica l C orp . -57 O xford P aper C o .
38 T ex as G ulf Sulphur C o . 58 R ayon ier, In c .
39 Thiokol C h em ica l C orp . 59 RLegel P aper C orp .
40 U d y lite  C orp . *60 S t. Regia P aper C o .
61 S co tt P aper C o .
62 U nion Cam p C orpo ra tion
63 W e s t V irginia Pulp & P aper C o .
S tratum  3
D ru g s , C o sm e tic s ; E le c tro n ic s , E le c tr ic a l; O ffice  Equipm ent
01 A bbott L ab o ra to rie s 11 P lough , In c .
02 A m erican Home P ro d u c ts  C orp . *12 R evlon , In c .
03 B ris to l-M y ers  C o . -13 R exall Drug and  C h em ica l Co
04 C a r te r -W a lla c e , In c . 14 R ich a rd so n -M erre ll In c .
05 Johnson  & Johnson 15 Schering  C o rp .
06 M cK esson & R obb ins, In c . 16 Sm ith Kline & F rench L ab s .
07 M erck & C o . , In c . 17 S terling  D rug, In c .
*08 N orw ich P harm acal C o . 18 W arner-L am bert Pharm . C o .
*09 P ark e , D av is  & C o . *19 Adm iral C o rp .
10 P fize r (C h a s .)  & C o . ,  In c . -20 A llis -C h a lm ers  M fg. C o .
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*21 H ercu le s , Incorporated 41 U .S . Borax 6c C hem ical Corp
22 Hooker C hem ical C orp. 42 American Bank Note C o.
23 In terchem ica l Corp. 43 Champion Paper In c .
24 In tl .  M ineral & Chem . C orp. 44 C ontainer C orp . o f America
25 Koppers C o . , In c . 45 Crown Z ellerbach  C orp.
26 L ibby-O w ens-Ford G lass  C o . 46 Diamond In te rn a tio n a l C orp.
*27 M inneso ta M ining & M fg. C o . 47 Federal Paper Board C o. Inc
28 M onsanto Company 48 Fibreboard C orp .
29 N ational Lead C o. 49 G eorg ia-P ac ific  C orp .
30 O lin -M ath ieso n  C hem ical C orp. 50 G reat N orthern Paper C o.
*31 O w ens-C orning F iberg lass C orp. *51 Hammermill Paper C o.
32 P en n sa lt C hem icals Corp. -52 Kimberly C lark C orp.
33 Pittsburgh P la te  G lass  C o. 53 Lily-Tulip  Cup C orp .
34 Reichhold C h em ica ls , In c . 54 M cC all C orp.
35 Rohm & H ass C o . 55 M cG raw -H ill, In c .
36 Stauffer C hem ical C o . *56 M ead Corp.
*37 Sun C hem ical C orp. -57 Oxford Paper C o.
38 Texas Gulf Sulphur C o . 58 Rayonier, In c .
39 Thiokol C hem ical C orp. 59 Riegel Paper Corp.
40 U dylite C orp. *60 S t. Regia Paper C o.
61 Scott Paper C o.
62 Union Camp C orporation
63 W est V irginia Pulp & Paper C o.
Stratum  3
D rugs, C osm etics; E lec tro n ics , E lec trica l; O ffice Equipment
01 Abbott L aboratories 11 Plough, In c .
02 American Home Products C orp. *12 Revlon, In c .
03 B risto l-M yers C o. 13 Rexall Drug and C hem ical Co
04 C a rte r-W a lla ce , In c . 14 R ichardson-M errell In c .
05 Johnson & Johnson 15 Schering C orp .
06 M cKesson 6c Robbins, In c . 16 Smith Kline 6c French L abs.
07 M erck 6c C o .,  In c . 17 Sterling Drug, In c .
*08 Norwich Pharm acal C o. 18 W arner-Lam bert Pharm . C o.
*09 Parke, D avis 6c C o. *19 Admiral C orp.
10 Pfizer (C h as .)  6c C o .,  In c . -20 A llis-C halm ers M fg. C o.
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21 Beckman Instrum en ts, In c . 36 M allory (P. R.) & C o .,  In c .
22 Black & D ecker M fg. C o. 37 M aytag Co.
23 Cutler-H am m er, In c . 38 McGraw Edison C o.
24 E lc tric  Storage Battery C o. 39 M otorola, In c .
*25 Emerson E lectric  C o. 40 Radio Corporation of America
26 Federal P acific  E lec . C o. 41 Raytheon C o.
27 G eneral Cable Corp. 42 Reliance E lectric & Engrg.
*28 G eneral Instrum ent Corp. 43 Sperry Rand Corp.
29 G ould-N ational B atte ries, In c . 44 Square D C o.
30 Hammond Organ C o. 45 Standard Kollsman Industries
*31 In ternational B usiness M ach. *46 Sunbeam Corp.
-32 I n t 'l .  T el. & T el. Corp. 47 Texas Instrum ents, In c .
33 I-T-E  C ircu it Breaker C o. 48 W agner E lectric C orp .
34 Litton In d u s tr ie s , In c . 49 W hirlpool Corp.
35 Magnovox C o. 50 Zenith Radio Corp.
51 A ddressograph-M ultigraph C orp. 
*52 Burroughs Corp.
-53 N ational C ash R egister Co.
54 P itney-B ow es, Inc .
55 SCM Corp.
Stratum 4 
Amusements; R etail Trade
01 American Broadcasting C o s. 11 Allied Stores Corp.
02 Columbia Broadcasting System 12 Allied Superm arkets, Inc .
03 Columbia P ictures Corp. *13 A ssociated  Dry Goods Corp.
*04 D isney (Walt) Productions *14 Bond Stores In c .
05 M etro-G oldw yn-M ayer, In c . -15 Edison Brothers S to res, In c .
06 Stanley  W arner Corp. 16 Federated Department Stores
07 Storer Broadcasting C o. 17 Field (M arshall) & Co.
08 Tw entieth C entury-Fox Film C o. 18 First N ational S to res , Inc .
*09 United A rtists C orp . 19 Food Fair S to res , In c .
10 Acme M arkets, In c . 20 Food G iant M arkets, In c .
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21 G an b le -S k o g m o , I n c . 31 Lane B ryant, I n c .
22 G im ble B ro ., I n c . 32 M acy (R. H .)  & C o . ,  I n c .
23 G rand U nion C o . *33 M ay D epartm en t S to re s  C o .
24 G rant (W . T .)  C o . -34 M cC rory C orp .
25 G rea t A tla n tic  & P a c if ic  T ea 35 M ontgom ery W ard & C o . ,  In c ,
*26 H ilto n  H o te ls  C o rp . 36 M urphy (G . C .)  & C o .
27 In te r s ta te  D e p t. S to re s *37 N atio n a l Tea C o .
28 Jew e l C o m p an ie s , In c . -38 N ew berry  (J. J . )  C o .
29 K resge (S. S .)  C o . 39 P enny (J. C .)  C o .
30 Kroger G o. 40 Safew ay S to re s , I n c .
41 W alg reen  C o .
42 W in n -D ix ie  S to re s , In c .
S tratum  5 
M a c h in e ry , M e ta l P ro d u c ts ; O ther
01 Abex C o rp o ra tio n 21 C om bustion  E ngineering  I n c .
02 Am ercon C o rp . 22 C o n tin en ta l C an  C o . , In c .
*03 Am er. C h a in  & C a b le , I n c . 23 C o n t 'l .  C opper & S te e l I n d s .
04 A m er. M ach in e  & Foundry C o . *24 C ooper I n d u s tr ie s ,  In c .
05 Amer. R ad. & S td . S a n ita ry -25 C rane C o .
06 A m etek , I n c . 26 Crom pton & Knowles C orp .
07 A m sted In d u s tr ie s ,  In c . 27 Crown C ork & S ea l C o . , I n c .
08 B abcock & W ilco x  C o . 28 D eere  & C o .
09 Bell & H ow ell C o . 29 D re sse r  In d u s tr ie s ,  In c .
10 Blaw-Knox C o . 30 E x -C e ll-O  C o rp .
11 B liss (E. W .)  C o . 31 F edders C orp .
12 Briggs & S tra tto n  C o rp . 32 G ard n er-D en v er C o .
*13 B ucyrus-E rie  C o . 33 G e n 'l .  P re c is io n  E quip . Corp
14 Bulova W atch  C o . 34 G en era l Time C o rp .
15 C arrie r  C o rp . *35 G ille tte  C o .
*16 C a s e  (J. I . )  C o . 36 H a rris -In te r ty p e  C orp .
17 C a te rp il la r  T rac to r C o . 37 H o n ey w ell, In c .
18 C h icag o  P n eu m atic  Tool C o . 38 Howmet C orpora tion
19 C in c in n a ti M illin g  M ach in e  C o . 39 In g e rso ll-R an d  C o .
*20 C lark  E quipm ent C o . 40 Joy M anufactu ring  C o .
207
APPENDIX B (continued)
*41 L ink-B elt C o . 56 S undstrand  C orp .
42 M esta  M ach ine C o . 57 T extron , In c .
43 M id land -R oss C o rp . 58 Trane C o .
44 N a tio n a l Acme C o . *59 U n ited -C arr  In co rp o ra ted
45 N a tio n a l C an  C orp . -60 U nited  E ng ineering  & Foundry
*46 O tis  E leva to r C o . 61 U nited  Shoe M ach inery  C orp .
47 O utboard M arine C orp . 62 W orth ington  C orp .
48 P o laro id  C orp . 63 ABC C o n so lid a te d  C orporation
49 R evere C opper & B rass In c . *64 ACF In d u s tr ie s , In c .
50 Rex C h a in b e lt In c . -65 C a n tee n  C orporation
51 Rheem M anufactu ring  C o . 66 G en era l Am er. T ran sp o rta tio n
52 R itter P faud ler C orpora tion 67 G en era l S ig n a l C orp .
S3 R obertshaw  C o n tro ls  C o . 68 H allibu rton  C o .
54 S co v ill M fg. C o . 69 New York Air Brake C o .
55 Simmons C o . 70 N ew port N ew s S h p b ld . & Dry Dk
*71 P it ts to n  C o .
-72 Pullm an In co rp o ra ted
73 Sym ington W ayne C o rp .
74 W e stin g h o u se  Air Brake C o .
Stratum 6
Building; M ining; Petro leum & N atu ra l G as; S te e l
01 Arm strong Cork C o . 16 N atio n a l G ypsum  C o .
02 C erta in -T eed  P ro d u c ts  Sorp . 17 P en n -D ix ie  C em ent C o .
03 C ongo leum -N airn  In c . *18 Ruberoid C o .
04 E vans P roducts  C o . *19 S tone & W e b s te r , In c .
05 F lin tk o te  C o . -20 U nited  S ta te s  G ypsum  C o .
06 G en era l Portland  C em ent C o . 21 U nited  S ta te s  Plywood C orp .
07 G en era l R e frac to ries  C o . 22 V ulcan M a te r ia ls  C o .
08 H arb iso n -W alk er R efrac to ries 23 A lcan Aluminum L td .
*09 Id e a l C em ent C o . 24 A m erican M e ta l C lim ax , In c .
10 K aiser C em ent & ,Gypsum C orp . 25 A m erican Sm elting  & R efining
*11 L ehigh P ortland  C em ent C o . 26 C erro  C orp .
12 Lone S tar C em ent C o . 27 C o n so lid a tio n  C o a l C o .
13 M arque tte  C em ent M fg. C o . 28 C opper Range C o .
14 M aso n ite  C orp . 29 E a g le -P itch e r  I n d s . ,  In c .
15 M cD erm ott (J. Ray) & C o . 30 E astern  G as & Fuel A sso c ia te
208
APPENDIX B (continued)
*31 H om estake M ining C o. 61 Skelly  O il C o.
*32 In sp ira tio n  C o n so l. Copper 62 Standard O il C o . (Indiana)
33 Is lan d  C reek C oal C o. 63 Standard O il C o . (Ohio)
34 K aiser Aluminum & C hem ical 64 Sun O il C o.
35 K ennecott Copper C orp . 65 Sunray DX O il C o.
36 Magma Copper C orp. 66 Superior O il C o .
37 Newmont M ining C orp. 67 T idew ater O il C o.
38 Peabody C oal C o . 68 Union O il C o . of C alifo rn ia
39 Phelps Dodge C orp. 69 A llegheny Ludlum S tee l Corp.
40 Reynolds M e ta ls  C o. 70 Armco S tee l C orp.
41 S t. Joseph  Lead C o. 71 C arpenter S tee l C o .
*42 Sunshine M ining C o . 72 CF & I S tee l Corp.
43 U .S . S m elting , Ref. & M ining 73 Copperw eld S tee l C o .
44 Amerada Petroleum  C orp. 74 C rucib le  S tee l C o . of Am.
45 Ashland O il & Refining C o. 75 C yclops C orporation
46 A tlan tic  Richfield Company 76 D etro it S tee l C orporation
47 C itie s  S erv ice C o. 77 G eneral S tee l In d s ., I n c .
48 C o n tin en ta l O il C o. 78 G ranite C ity  S tee l C o .
49 G eneral American O il C o . *79 H arsco  C orp.
50 G etty  O il C o. *80 In land  S tee l C o.
51 Gulf O il C orp . 81 In terlake  S tee l Corp.
52 Kerr-M cGee Corporation 82 Jones & Laughlin S tee l C orp.
53 M arathon O il C o. 83 Lukens S tee l C o.
54 M ission  C orp . 84 N ational S tee l Co.
55 M ission  D evelopm ent C o. 85 P ittsburgh  S tee l C o.
*56 M obil O il Corporation 86 Republic S tee l C orp .
*57 P h illip s Petroleum  C o . 87 Sharon S tee l C orp.
58 Shamrock O il & G as C orp, 88 U. S . Pipe & Foundry
*59 S hell O il C o. *89 W heeling S tee l C orp.
60 S in c la ir O il C orp. 90 Youngstown Sheet & Tube Co,
Stratum  7
Aircraft; Automotive; Rubber
01 Avco C orp. 06 C u rtiss-W rig h t C orp.
02 Beech A ircraft C orp. *07 D ouglas A ircraft C o . , In c .
03 Bendix C orp. -08 Fairchild  H ille r C orp .
04 Boeing C o. 09 G eneral D ynam ics Corp.
05 C essn a  A ircraft C o. *10 Grumman A ircraft Engrg.
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11 Lockheed A ircraft C orp . 29 Federal Mogul Corporation
12 North Amer. A viation , In c , 30 Ford M otor C o.
13 Northrop C orp.
14 Piper A ircraft C orp . 31 Fruehauf C orp . "
15 Rohr C orp . 32 H oudaille In d u s tr ie s , In c .
33 K elsey-H ayes C o.
16 TRW In c . 34 M ack T rucks, In c .
ii American Bosch Arma Corp. 35 R ay b esto s-M ah n attan , In c .
18 American M otors C orp.
*19 Arvin In d u s tr ie s , In c . 36 Rockwell S tandard C orp.
20 Borg-W arner C orp. *37 Smith (A. O .) C orp .
-38 S tew art-W arner C orp.
21 Budd C o . 39 S tudebaker C orp.
22 Champion Spark Plug C o . *40 Timken Roller-B earing C o.
23 C h rls -C ra ft In d u s tr ie s , In c . -
24 C lev ite  Corp . 41 W hite M otor C orporation
25 Dana C orp. 42 D ayco C orp.
43 F irestone  Tire & Rubber Co,
*26 D ivco-W ayne C orp, 44 G enera l Tire & Rubber C o.
27 Eaton Yale & Towne I n c . *45 Goodrich (B. F .) C o.
28 Eltra C orporation - . .
46 U nited  S ta te s  Rubber C o .
Stratum  8
F oods, C om m odities; L ea ther, Shoes; 
T e x tile s , A pparel; Tobacco
01 A llied M ills , In c . 11 C aliforn ia Packing C o.
02 American B akeries C o . 12 Cam pbell Soup C o .
03 American D is tillin g  C o. 13 C anada Dry Corp.
04 American Sugar C o. 14 C o ca-C o la  C o.
05 A nderson, C lay ton  & C o. *15 C onso lidated  Foods Corp
06 A rcher-D an ieIs-M id land  C o. 16 C on tinen ta l Baking C o.
07 Armour & C o. 17 Corn Products C o.
08 B eatrice Foods C o. 18 D is tille rs  C orp-Seagram s
09 B eech-N ut Life S a v e rs , In c . 19 D r. Pepper C o.
*10 Borden C o. 20 Fairmont Foods C o.
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21 F a ls ta ff  Brewing C o rp . 51 In te rco  In co rp o ra ted
22 Forem ost D a ir ie s ,  In c . *52 M e lv ille  Shoe C o rp .
23 G en era l Baking C o . -S3 A m erican Enka C orp .
24 G en era l M il ls ,  I n c . 54 B eaunit C orp .
25 G erber P ro d u c ts  C o . 55 B igelow -S anfo rd , In c .
*26 G reat W e s te rn  S ugar C o . *56 B urlington I n d u s tr ie s ,  I n c .
27 H einz  (H . J .)  C o . *57 C e la n e se  C orpora tion
*28 H ersh ey  C h o c o la te  C o rp . 58 C lu e tt ,  P eabody  & C o . ,  In c .
29 H unt Foods & I n d u s tr ie s ,  I n c . 59 C o llin s  & Aikman C o rp .
30 K eebler Com pany 60 C one M ills  C o rp .
31 L ibby, M c N eill & Libby 61 D an R iver M il ls ,  In c .
32 M orre ll (John) & C o . 62 H art, S chaffner & M arx
33 N a tio n a l B iscu it C o . 63 K ayser-R oth  C o rp .
34 N a tio n a l D airy  P ro d u c ts  C o rp . 64 L o w en ste in  (M .) & S o n s , Inc ,
35 N a t 'l .  D is t i l le r s  & C h e m ica l 65 M o h asco  In d u s tr ie s ,  I n c .
36 P e p s ic o , In c . 66 P h ilad e lp h ia  & Reading C orp .
37 P e t, In c . 67 P h illip s-V an  H eu se n  C o rp .
38 P illsb u ry  C o . *68 S tev e n s  ( j .  P .)  & C o . ,  In c .
39 Q uaker O a ts  C o . -69 U nited  M erch an ts  & M fg rs .
40 Royal Crow n C o la  C o . 70 C o n so lid a te d  C ig a r C o rp .
41 S ch en ley  In d u s tr ie s ,  I n c . 71 Conw ood C orp .
42 South P uerto  Rico S u g ar, I n c . 72 G en e ra l C igar C o rp .
*43 S tandard  Brands In c . 73 H elm e P ro d u c ts , In c .
*44 S tokely-V an  C am p , I n c . 74 L iggett & M yers T obacco  C o .
45 U nited  Fruit C o . *75 L orilla rd  (P .) & C o .
*46 W alk er (H iram J-G ooderham W orts 76 M orris (Philip) In c .
47 W ilso n  & C o . , I n c . 77 R eynolds (R. J , )  T o b acco  C o .
48 W rig ley  (W in .), J r . C o . 78 U nited  S ta te s  T obacco  C o .
49 Brown Shoe C o . ,  I n c .
50 G e n e sco  I n c .
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STOCK SPLITS AND STOCK DIVIDENDS 
REFLECTED IN THE SAMPLE DATA
D ate
C o ro o ra tio n Svm bol (Mo-Da-Yr) Amount
ACF In d u s tr ie s ACF 9 25 63 2- f o r - l
ACF In d u s tr ie s ACF 9 21 65 2- f o r - l
A dm iral ADL 7 5 66 2- f o r - l
A m erican C hain ACN 2 11 65 2- f o r - l
A m erican T obacco AT 5 1 62 2- f o r - l
A rvln In d u s tr ie s ARV 4 3 63 10 p e rce n t
A rvin In d u s tr ie s ARV 4 22 64 10 p e rc e n t
A rvln In d u s tr ie s ARV 4 11 66 10 p e rc e n t
A sso c ia te d  Dry G oods DG 6 21 62 2- f o r - l
A sso c ia te d  Dry G oods DG 6 23 65 3- fo r - 2
Borden BN 6 14 65 2- f o r - l
Bucyrus Erie BY 5 24 66 2- f o r - l
B urlington In d . BUR 8 11 65 2- f o r - l
C la rk  Equipm ent CKL 5 17 65 2- f o r - l
C o lg a te -P a lm o liv e CL 7 15 63 5- f o r - 4
C o lg a te -P a lm o liv e CL 7 12 65 3- fo r - 2
C o n so lid a te d  Foods CFD 11 12 64 3 -fo r-2
D isn e y DIS 1 1 3 p e t .  e a c h  y ea r
D iv co -W ay n e DCO 4 1 64 4 -fo r -3
D o u g las  A ircraft D 2 6 62 3 p e rc e n t
D o u g las  A ircraft D 2 26 63 5 p e rce n t
D o u g las  A ircraft D 2 18 64 6 p e rc e n t
D o u g las  A ircraft D 2 23 65 4 p e rc e n t
D o u g las  A ircraft D 2 15 66 3 p e rc e n t
E astm an  Kodak EK 12 30 63 5 p e rc e n t
E astm an  Kodak EK 5 24 65 2- f o r - l
Em erson E le c tr ic EMR 2 5 62 2- f o r - l
G en era l In stru m en t GRL 4 21 65 2 p e rc e n t
G en e ra l In s tru m en t GRL 4 20 66 2 p e rc e n t
G ille tte GS 12 12 61 3 - f o r - l
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D ate
C o rp o ra tio n Symbol (Mo-Da-Yr) Amount
Grumman A ircraft GQ 6 7 65 2- f o r - l
H am m erm ill P aper HML 11 20 62 4 p e rc e n t
H am m erm ill P aper HML 6 9 66 2- f o r - l
H a rsco HSC 1 9 62 3 p e rc e n t
H arsco HSC 1 29 63 2 p e rc e n t
H arsco HSC 9 1 64 5 p e rc e n t
H arsco HSC 11 1 64 2- f o r - l
H e rcu le s HPC 5 1 62 2- f o r - l
H ersh ey  C h o co la te HSY 4 18 62 5 - f o r - l
In sp ira tio n  C opper IC 5 13 63 2- f o r - l
I n t l .  B us. M ach . IBM 5 18 64 5- f o r - 4
I n t l .  B us. M ach . IBM 5 18 66 3- fo r - 2
I n t l .  H a rv es te r HR 4 12 65 2- f o r - l
I n t l .  P aper IP 11 19 62 2 p e rc e n t
I n t l .  Paper IP 11 19 63 2 p e rce n t
L ink-B elt LKB 4 26 65 3- fo r - 2
M ay D e p t. S to re s MA 7 1 64 2- f o r - l
M obil O il MOB 7 1 66 2- f o r - l
P it ts to n  C o . PCO 6 1 65 2- f o r - l
Revlon REV 12 11 62 1 p e rc e n t
R evlon REV 12 11 64 1 p e rce n t
S t .  R egis P aper SRT 2 1 2 p e t .  e a c h  y e a r
S e a r s ,  Roebuck S 3 23 65 2- f o r - l
S tandard  Brands SB 6 1 66 2 - f o r - l
S tev e n s  (J. P .) STN 10 9 62 10 p e rc e n t
S tev e n s  (J. P .) STN 10 14 64 10 p e rcen t
S tokely -V an  Camp SBC 9 1 5 p e t .  e a c h  y ea r
Sunbeam SMB 4 26 62 5- f o r - 4
Sunbeam SMB 4 30 64 5 -fo r -4
Sunbeam SMB 5 3 68 4 -fo r -3
S u n sh in e  M ining SSC 10 11 65 5 p e rcen t
Tim ken R oller Bearing TKR 5 13 65 2- f o r - l
U n ited  A ircraft UA 11 1 65 3 -fo r-2
U n ited  A rtis ts UNA 9 10 63 2- 1 /2  p e rcen t
U n ited  A rtis ts UNA 3 8 64 2- 1 /2  p e rce n t
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D ate
C orporation Symbol (Mo-Da-Yr) Amount
U nited A rtists UNA 9 8 64 2- 1/2 percen t
U nited  A rtists UNA 3 9 65 2- 1/2 percen t
U nited A rtists UNA 9 7 65 2- 1/2 percen t
U nited A rtists UNA 3 31 66 2- f o r - l
U nited Carr UCF 2 1 66 2- f o r - l
W alker (Hiram) HIR 3 20 64 2- f o r - l
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PUNCHED CARD FORMAT
C olum n+
1- 5 
6-  9 
10
11-14
15
16-20
2 1-24
25
26-29
30
31-35
36-39
40
4 1 -4 4
45
4 6 -5 0
5 1-54
55
5 6-59
60
70
71-72
73-74
75-77
78
79-80
C o n ten ts
D ata  S e rie s  One 
Volume o f tra d in g  in  W eek  1 (hundreds of sh a re s )  
In te g e r  p a r t of h ig h  p ric e  in  W eek  1 (d o lla rs) 
F ra c tio n a l p a rt o f h igh  p ric e  in  W eek 1 (1 /8*s) 
In te g e r  p a r t o f low  p rice  in  W eek  1 (d o lla rs) 
F ra c tio n a l p a r t o f  low  p rice  in  W eek  1 (1 /8 * s)
Sam e a s  a b o v e , for W eek  2
Sam e a s  a b o v e , for W eek  3
Sam e a s  a b o v e , for W eek  4
C r o s s - s e c t io n  num ber 
D ata  s e r ie s  num ber 
C ode num ber o f sam p le  firm 
NYSE t ic k e r  sym bol o f sam p le  firm  
A p rio ri s tra tu m  num ber of sam p le  firm 
S e r ia l num ber o f sam ple  firm w ith in  stra tu m
FORTRAN
Nam e
VI
HI1
HF1
AL01
ALF1
V2
HI2
HF2
AL02
ALF2
V3
HI3
HF3
AL03
ALF3
V4 
HI 4 
HF4 
AL04 
ALF4
JXN
JSER
I C 0 D E
C 0R P
LI
C olum ns n o t d e f in e d  a re  b la n k .
C ro ss  s e c t io n  co d e  num bering i s :
1 -  January  1962 5
2 -  O c to b e r 1962
3 -  Ju ly  1963
4 -  Ju ly  1964
6
7
9
July 1965 
January  1966 
O ctober 19 66 
G enera l
Column C onten ts
D ata S eries  Two
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FORTRAN
Name
1- 5 
6-10  
11-15 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60
62-65
66-67
70-80
1 -  2 
4 - 5
7-13
17-23
25-28
30-32
33-38
40-42
44-45
46-50
51-55
56-60
61-65
70-80
Q uarterly  ea rn in g s per share  tin cen ts) for 
12 f is c a l  q u arte rs  preceding  th e  c ro s s -  
se c tio n  m onth. The la te s t  earn ings figure 
is  for th e  quarte r ending in  th e  c ro s s - s e c t io n  
m onth, or e a r l ie r , depending on th e  f is c a l  
year of the  firm .
S p lit ad justm en t fac to r (1 .0  for no ad ju stm en t, 
1 .50  for 3 -fo r-2  s p l i t ,  e tc .)
M onth ending la te s t  quarte r reported
Id en tif ica tio n  d a ta  a s  in  S eries  One
D ata S eries Four
Month) 3a ian ce  s h e e t d a te  
Year )
S hareho lders ' equ ity  ($1,000)
T otal c a p ita liz a tio n  ($ 1,000)
W orking c a p ita l ($ m illio n s , rounded to  un its)
Prior year common sto ck  d iv idend (c e n ts /sh a re )
Thousands of common sh a re s  ou tstand ing
Maximum price of common in  prev ious fiv e  y ea rs  
(in teger part only; a l l  frac tio n s dropped)
Years s in ce  peak  price  ( -1 , - 2 ,  e tc .)
R elative p rice  of common to  DJIA, th ree  months 
before c ro s s - s e c t io n , e x p re ssed  in  percen t
R elative p rice , a s  ab o v e , in c ro s s -s e c tio n  month
Thousands of sh a re s  held  by in s t i tu tio n s , th ree  
m onths before c ro s s -s e c tio n  month
In s titu tio n a l h o ld in g s , a s  ab o v e , in  c ro s s -  
sec tio n  month
Id en tifica tio n  d a ta  a s  in  S eries One
Q (M ),
M = l,1 2
ADJUST
EQY
CPN
WC
PREDIV
SHARES
PPK
TAG0
RPA3
RPA0
STITU3
STITU0
Column
1
2 -  5
7-10
11-15
18-20
70-80
1- 5 
6 -1 0  
11-15 
16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60
61-65
66-67
70
71-72
73-80
C onten ts
D ata S eries  Five
Number of months before c ro s s -s e c tio n  cor­
responding  to  prior sho rt in te re s t data
Short in te re s t  (hundreds of shares) reported 
in  prior period
Short in te re s t (hundreds of sh ares) reported  
im m ediately before c ro s s -s e c tio n
N et to ta l  tra n sa c tio n s  reported  by in s id e rs  
during s ix  m onths prior to  c ro s s -s e c tio n
Ind ica ted  curren t d iv idend (cen ts  per share)
Id en tifica tio n  d a ta  a s  in  S eries One
D ata Set 901
Earnings per share  (in cen ts) for f is c a l  
y ea rs  ending in 1955 through 1966, a d ­
ju s te d  to  number of sh a res  ou tstand ing  
a t  end of O ctober 1966.
Earnings per share (in cen ts) for 12-m onths 
period ending  near January 1967.
M onth ending firm 's  f is c a l  y ear
9
01
Id en tifica tio n  data  a s  in  S eries  One
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FORTRAN
Name
AMONTH
SHORTA 
SHORT 1 
SIDER 
CURDIV
ER(T), 
T = l ,12
EE(12)
FISC
JXN
JSER
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FORTRAN
C olum n C o n ten ts  Name _
D ata  S e t 902
1 -60  C a sh  d iv id e n d s  per sh a re  (in c e n ts )  pa id  in  DIV(T),
f i s c a l  y e a rs  1955-1966; fiv e  co lum ns T“ l ,1 2
p er y e a r  a s  for e a rn in g s  a b o v e .
6 1 -65  C a sh  d iv id e n d s  per sh a re  p a id  in  c a le n d a r  1966
6 6 -6 7  M onth end ing  f irm 's  f i s c a l  y e a r  FISC
70 9 JXN
71-72  02 JSER
7 3 -8 0  Id e n tif ic a tio n  d a ta  a s  in  S e r ie s  O ne.
D ata  S e t 903
3 - 5 A verage m onthly y ie ld  on 9 1 -d a y  T reasu ry  R
8 -1 0  b i l ls  for e a c h  m onth in  th e  q u a rte r
1 3 -1 5  (230 m eans 2 .3 0  percen t)
17-20  FRB Index  of In d u s tr ia l  P ro duc tion  for e a c h  FRB
2 2 -2 5  m onth in  q u a r te r , in  cu rren t d o lla rs
2 7 -3 0  (1090 m eans 109 .0 )
32-35 ' GNP d e f la tio n  m u ltip lie r  (9613 m eans .9613) DEFLAT
3 8 -4 0  A verage v a lu e  o f B arron 's C on fid en ce  Index  BCI
4 3 -4 5  for e a c h  of th re e  m onths in  q u a rte r
4 8 -5 0  (830 m eans 8 3 .0  p ercen t)
6 8 -70  903 ( id en tifica tio n )
71-72  S e ria l id e n tif ic a tio n  (01 , 02 , e t c . )
7 5 -80  Ending d a te  o f q u a r te r  (123160 , 033161 , e t c . )
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A P P E N D I X  C - 3
COMPARISON OF PRICES DETERMINED BY 
DAILY AND WEEKLY DATA
WEEK NYSE WGHTD a v g MIDPOINT DIFFER­ PERC
ENDING SYMBOL PR ICE OF RANGE ENCE DIFF
1 7 66 ADL 71.58 71.00 • 58 .8
1 7 66 BND 27.71 28.00 -.28 -1.0
1 7 66 CKL 63.74 64.00 -.25 -.3
1 7 66 EK 124.17 123.31 .86 • 6
1 7 66 GR 56. 81 56.81 • 00 .0
1 7 66 h l t 16. 16 16.37 -.20 -1.2
1 7 66 IP 31.18 31.25 -.06 -.2
1 7 66 MMM 68.28 68. 12 .15 • 2
1 7 66 P 56.73 56.93 -.20 -.3
1 7 66 SMC 36.59 36. 50 .09 • 2
1 7 66 SMB 54.62 54.68 -.05 -. 1
1 7 66 HIR 33.96 33.93 .02 • 0
1 14 66 ADL 91 .04 91.25 -.20 -.2
1 14 66 BND 26.40 26.43 -.03 -. 1
1 14 66 CKL 63.83 63.75 • 08 • 1
1 14 66 EK 123.73 123.50 .23 • 1
1 14 66 GR 58. 16 58.25 -.08 -. 1
1 14 66 HLT 15.63 15.68 -.05 — . 3
1 14 66 IP 32.64 32.68 -.04 -. 1
1 14 66 MMM 69.24 69. 18 • 05 • 0
1 14 66 P 57.99 57.62 .37 . 6
1 14 66 SMC 38.24 38.06 • 18 • 4
1 14 66 SMB 54.63 54.87 -.24 -.4
1 14 66 HIR 33.72 33.56 .16 . 4
1 21 66 ADL 101.71 99.00 2.71 2.6
1 21 66 BND 2 7.11 27.06 .05 • 1
1 21 66 CKL 64.24 64.37 -.13 -.2
1 21 66 EK 121 .87 121.50 .37 • 3
1 21 66 GR 58. 19 58.62 -.43 -.7
1 21 66 h l t 16.04 16. 12 -.07 -.4
1 21 66 IP 34.36 33.62 .73 2.1
1 21 66 MMM 69.60 69.75 -. 14 -.2
1 21 66 P 56.66 56.87 -.20 -.3
1 21 66 SMC 38.52 39.06 — . 54 -1.4
1 21 66 SMB 58.28 57.87 • 40 • 6
1 21 66 HIR 33.09 33.18 -.09 -.2
1 28 66 ADL 99. 29 99.06 .23 .2
1 28 66 BND 26.93 26.50 .43 1 . 6
1 28 66 CKL 64.63 64.25 • 38 • 6
1 28 66 EK 121.81 121.62 • 18 . 1
1 28 66 GR 57.66 57.75 -.08 1
1 28 66 HLT 16.96 1 7.00 -.03 -.2
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A P P E N D I X  C - 3
COMPARISON OF PRICES DETERMINED BY 
DAILY AND WEEKLY DATA
WEEK NYSE WGHTD AVG MIDPOINT DIFFER­ PERCENT
ENDING SYMBOL PR ICE OF RANGE ENCE DIFF
1 7 66 ADL 71.58 71 00 • 58 • 8
1 7 66 BND 27.71 28 00 -.28 -1.0
1 7 66 CKL 63.74 64 00 -.25 -.3
I 7 66 EK 124.17 123 31 .86 .6
1 7 66 GR 56. 81 56 81 • 00 .0
1 7 66 HLT 16. 16 16 37 -.20 -1.2
1 7 66 IP 31.18 31 25 -.06 -.2
1 7 66 MMM 68.28 68 12 .15 .2
1 7 66 P 56.73 56 93 -.20 -.3
1 7 66 SMC 36.59 36 50 .09 • 2
1 7 66 SMB 54.62 54 68 -.05 -.1
1 7 66 HIR 33.96 33 93 • 02 • 0
1 1 A 66 ADL 91.04 91 25 -.20 -.2
1 14 66 BND 26.40 26 43 -.03 -. 1
1 14 66 CKL 63.83 63 75 • 08 • 1
1 14 66 EK 123.73 123 50 • 23 • 1
1 14 66 GR 58. 16 58 25 -.08 -. 1
1 14 66 HLT 15.63 15 68 -.05 -.3
1 14 66 IP 32.64 32 68 -.04 -. 1
1 14 66 MMM 69.24 69 18 .05 • 0
1 14 66 P 57.99 57 62 .37 • 6
1 14 66 SMC 38.24 38 06 • 18 • 4
1 14 66 SMB 54.63 54 87 -.24 -.4
1 14 66 HIR 33.72 33 56 • 16 . 4
1 21 66 ADL 101.71 99 00 2.71 2.6
1 21 66 BND 27. 11 27 06 .05 • 1
1 21 66 CKL 64.24 64 37 -.13 -.2
1 21 66 EK 121.87 121 50 .37 • 3
1 21 66 GR 58. 19 58 62 -.43 -.7
1 21 66 HLT 16.04 16 12 -.07 -.4
1 21 66 IP 34.36 33 62 .73 2.1
1 21 66 MMM 69.60 69 75 -. 14 -. 2
1 21 66 P 56.66 56 87 -.20 -.3
1 21 66 SMC 38.52 39 06 -.54 -1.4
1 21 66 SMB 58.28 57 87 .40 • 6
1 21 66 HIR 33.09 33 18 -.09 -.2
1 28 66 ADL 99. 29 99 06 .23 • 2
1 28 66 BND 26.93 26 50 .43 1.6
1 28 66 CKL 64.63 64 25 • 38 .6
1 28 66 EK 121.91 121 62 .18 • 1
1 28 66 GR 57.66 57 75 -.08 -.1
1 28 66 HLT 16.96 17 00 -.03 -.2
WEEK NYSE WGHTD AVG MIDPOINT
ENDING SYMBOL PRICE OF RANGE
1 28 66 IP 34*17 34.25
1 28 66 MMM 64.00 69.56
1 28 66 P 57.18 57.25
1 28 66 SMC 38.33 38.25
1 28 66 SMB 58. 14 57.93
1 28 66 HIR 32.82 32.56
10 7 66 ADL 34.82 35.25
10 7 66 BND 17.96 17.87
10 7 66 CKL 20.26 20.25
10 7 66 EK 107.79 108.25
10 7 66 GR 56.62 57.06
10 7 66 HLT 14.18 14.43
10 7 66 IP 24.50 24.43
10 7 66 MMM 72.90 71.56
10 7 66 P 45.79 46.06
10 7 66 SMC 22.79 23.06
10 7 66 SMB 43.35 43.25
10 7 66 HIR 23.94 23.93
10 14 66 ADL 32.41 31.62
10 14 66 BND 17.61 17.68
10 14 66 CKL 20.56 20.37
10 14 66 EK 111.62 110.93
10 14 66 GR 59,66 58.93
10 14 66 HLT 14,21 14.37
10 14 66 IP 25,25 25. 18
10 14 66 MMM 69.20 68.93
10 14 66 P 47.07 47.06
10 14 66 SMC 23.09 23.25
10 14 66 SMB 44.80 44.75
10 14 66 HIR 24.68 24.75
10 21 66 . ADL 32.90 32.93
10 21 66 BND 17.80 18.00
10 21 66 CKL 21.20 21.31
10 21 66 EK 117.62 117.56
10 21 66 GR 62.57 62.18
10 21 66 HLT 14.46 14.56
10 21 66 IP 24.80 24.87
10 21 66 MMM 72.88 72.50
10 21 66 P 50.09 49.75
10 21 66 SMC 22.81 22.75
10 21 66 SMB 46. 14 46.62
10 21 66 HIR 26.40 26.25
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DIFFER- PERCENT
ENCE DIFF
-.07 -.2
5.55 — 8.6
-.06 -. 1
• 08 • 2
.20 • 3
• 25 .7
-.42 -1.2
.09 • 5
• 01 • 0
-.45 -.4
— • 44 -.7
-.25 -1.8
.07 • 2
1.34 1.8
-.26 -.5
-.26 -1.1
.10 • 2
.00 .0
.78 2.4
-.07 - . 4
• 18 • 9
• 69 . 6
.73 1.2
-.15 -1.1
.07 • 2
.27 . 3
• 01 • 0
-.15 — . 6
• 05 • 1
-.06 -.2
-.02 -.0
-.19 -1.1
-.11 -.5
.05 • 0
.39 • 6
-.09 — . 6
-.06 -.2
• 38 .5
.34 • 6
• 06 .2
-.48 -1.0
.15 • 6
j
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WEEK NYSE WGHTD AVG MIDPOINT DIFFER­ PERC
ENDING SYMBOL PRICE OF RANGE ENCE DIFF
10 28 66 ADL 31.98 32.06 -.07 -.2
10 28 66 BND 18.13 18.25 -.11 -.6
10 28 66 CKL 22.50 22.62 -.12 -.5
10 28 66 EK 116.75 115.75 1.00 .8
10 28 66 GR 63.57 64. 12 -.55 -.8
10 28 66 HLT 14.23 14.18 .05 • 3
10 28 66 IP 25.97 26.00 -.02 -.0
10 28 66 MMM 74.40 74.00 .40 • 5
10 28 66 P 51.90 51.62 • 28 .5
10 28 66 SMC 22.92 22.81 • 11 • 4
10 28 66 SMB 47.09 46.62 .47 • 9
10 28 66 HIR 26.16 26. 12 • 04 • 1
ANALYSIS OF PERCENT DIFFERENCE
TEST OF NULL HYPOTHESIS THAT MEAN PERCENT DIFFERENCE 
IS ZEROt AGAINST ALTERNATE OF NOT ZERO.
CRITICAL T VALUE FOR 5 PERCENT SIGNIFICANCE LEVEL 
AND N = 96 IS 1.99
FOR THIS SET OF DATA.
MEAN PERCENT DIFFERENCE = -.02 STANDARD DEVIATION = 1.17
CALCULATED T = -.22
DIFFERENCE IS NOT SIGNIFICANT AT 5 PCT LEVEL.
n
n
n
n
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A PPENDI X D - l
PROGRAM A
THIS PROGRAM INVESTIGATES THE DIFFERENCE IN PRICE 
OF A STOCK COMPUTED (1) AS THE AVERAGE OF DAILY MEANS 
FOR A WEEK COMPARED WITH (2) THE MIDPOINT OF WEEKLY 
RANGE. THE TEST INVOLVES A RANDOM SUBSAMPLE OF TWELVE 
ISSUES OVER A PERIOD OF EIGHT WEEKS.
THE PROGRAM IS WRITTEN FOR THE IBM 1620 COMPUTER. 
THE STATEMENT 'REREAD* IS A FEATURE OF THE COMPILER 
USED WHICH PERMITS READING INPUT DATA SUCCESSIVELY 
FROM A SINGLE CARD.
DIMENSION VC 5)*H(5 > »H8(5).ALC5).ALB(5).VP(5),DH(5), DL{5) 
N*96
SUMPD-O.0 
SPDSQ=0•0 
D068I = 1 * N 
J * 1
READI1.VCJ)* H (J )*H8(J1*AL(J),AL8(J)
11 FORMAT(F4.0,F3.0,F1.0,F3.0,F1.0)
J * J+l
REREAD12fVCJ)fHCJ),H8CJ)»A L (J >,A L8(J )
12 FORMAT(13X,F4.0»F3.0,F1.0»F3.0,F1.0)
J = J+l
REREAD13 fVC J )tH(J)tH8(J ),AL(J )»AL8tJ)
13 FORMAT(26X»F4.0,F3.0,F1.0»F3.0,F1.0)
J * J+l
REREAD14*VCJ).HCJ),H8(J ).AL(J ),AL8<J )
14 FORMAT(39X,F4.0,F3.0,F1.0,F3.0,F1.0 >
J * J+1
REREAD15 * Vt J ),H ( J ),H8(J ),AL(J )»AL8(J )
15 FORMAT(40X.12XfF4.0#F3.Of FI.0*F3.0»F1.0) 
REREAD16iMMfMDfMYtCORP
16 FORMAT(40Xt29Xf3I2f2XfA3)
SUMVP= 0.0
SUMV=0•0 
WH1*0.0 
WLO=1000.0 
DO 5 J=1♦5
VP(J)*0.5*(H(J)+H8(J)/8.0+AL(J)+AL8(J)/8.0)*VCJ)
SUMVP= SUMVP+VP(J)
SUMV-SUMV+VCJ)
WP=SUMVP/SUMV
WP ABOVE IS THE WEIGHTED AVERAGE DAILY PRICE. MIDPOINT 
OF WEEKLY PRICE RANGE IS COMPUTED NEXT.
DH(J )=H (J )+H8 C J )/8•0 
DLC J) = AL(J)+AL8(JJ/8.0 
IFCDHtJJ-WHJ>20,20,21
n
o
n
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21 WHI*DH(J )
20 IF(WL0-DL(J)) 5.5.23
23 WL0*=DL(J)
5 PMP=(WHI+WLO)/2.0
NEXT STEP DETERMINES DIFFERENCE FOR STATISTICAL TEST.
D=WP-PMP 
PERD=D*100.0/WP 
PDSQ=PERD**2 
SUMPD=SUMPD+PERD 
SPDSO=SPDSQ+PDSO 
IFC1-1) 29.31.29 
29 IF(I-A3 J 26.28*26
26 IF(I-85 ) 30.28.30
28 PUNCH 27
27 FORMAT(2HA1)
60 TO 32
31 PUNCH 27 
PUNCH 61
61 FORMAT( 13X,34HC0MPARISON OF PRICES DETERMINED BY/ 
$19X.21HDAILY AND WEEKLY DATA/)
32 PUNCH 62
62 FORMAT ( IX.37H WEEK NYSE WGHTD AVG MIDPOINT.3X. «, 
$ 16HDIFFER- PERCENT /1X.23H ENDING SYMBOL PRICE.5X.
% 26HOF RANGE ENCE DIFF /)
30 IF(1-13)33.66,33
33 IF(1-25)34,66,34
34 IF C1-37)35,66,35
35 IF( 1-61)36,66,36
36 I F(1-73)37.66,37
37 IF(1-49)68,66,68
66 PUNCH 67
67 FORMAT(1H )
68 PUNCH69»MM.MD»MY,C0RP,WP,PMP, D.PERD
69 FORMAT(313.2X.A3»F10.2,F11.2. F10.2.F9.1
ZN=N '
DBAR=SUMPD/ZN
SD= SORT((ZN*SPDSQ-SUMPD**2)/tZN*(ZN-1.0)))
T=SQRT(ZN)*DBAR/SD 
PUNCH 70
70 FORMAT(/////13X.30HANALYSIS OF PERCENT DIFFERENCE //) 
PUNCH 71
71 F0RMAT(5X,A1HTEST OF NULL HYPOTHESIS THAT MEAN PERCENT IX. 
S10HDIFFERENCE/39HIS ZERO, AGAINST ALTERNATE OF NOT ZERO.)
PUNCH 72
72 FORMAT(/5X» 30HCRITICAL T VALUE FOR 5 PERCENT,IX. 
S18HSIGNIFICANCE LEVEL/18HAND N = 96 IS 1.99//)
PUNCH 73
73 FORMAT(5X.21HFOR THIS SET OF DATA.//)
PUNCH 74, DBAR.SD.T
7A FORMAT(25HMEAN PERCENT DIFFERENCE = F6.2.3X,8HSTANDARD1X .
$11HDEVI ATI ON = F6.2/15X, 14HCALCULATED T = F7.2//)
223
IF(ABS(T1-1.99)77*78t70
77 PUNCH 79
79 FORMAT(5X*38HDIFFERENCE IS NOT SIGNIFICANT AT 5 PCT*lX*
$ 6HLEVEL. )
GOT 099
78 PUNCH 80
80 FORMAT(5X*40HNULL HYPOTHESIS IS REJECTED AT 5 PERCENT1X * 
$ 6HLEVEL. )
99 CONTINUE 
STOP 
END
n 
n
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APPENDIX D - 2
PROGRAM B
THIS IS THE SOURCE PROGRAM FOR PREPARING BASIC 
DATA. IT IS WRITTEN FOR THE IBM 360 COMPUTER.
DATA ARE INPUT FROM PUNCHED CARDS WITH FORMAT SHOWN 
IN APPENDIX C-2•
SECTION 0 - INITIALIZATION
*** DIMENSION AND SPECIFICATION STATEMENTS 
REAL*8 FMT»AMT»TITLE.TLE 
INTEGER T
DIMENSION FMT(3*4)»AMT(3),K0(40)*L0<40)»TITLE (6.40)*
* TLE(6)*CVYL(14)
DIMENSION X(80*7*36)*P(80»7)»ADVOL(80»7),E(80.7)*
« Y (80 * 14)* Y3(80* 7)* WW(80 * 14)*W(80 * 7)
DIMENSION CORP(80 ) *L1(80)*YLBAR(14).SYL(14)*VARYL(14)»
* R(14)*FRB(14»3)*FRBD(14)»BCILAG(14)
DIMENSION Q(12)*EA(9)*U(9)»DEVU(9)*ER(12)iEE(12)»
* DI V (12)*EXN(7)•ERAW(7)»EHAT(7)»DJIA3(7) 
EQUIVALENCE (P*X(1*1.30))»(E.X(1*1.31))*
* (Y(1*1)*X(1»1*32))*(Y(1*8)*X(1*1*33))*
* <WW(1.1)*X(1*1*34))*(WW(1.8)»X(1.1*35))*
* <W*X(1 * 1*36 ) )
DATA DJIA3/703.98 * 582.14, 709.93* 820.27, 912.98,
* 948.06* 874.98/
DATA R/2.72,2.74,3.18,3.46,3.83,4.58,5.33,
* 2.30,2.92,2.90*3.47,3.93,4.02*4.7 8/
DATA BCI LAG/86.4,85.0,90.9,93.4,97.1,96.9,91.5,
* 85.8,84, 5,86.9,93.2,96.7,96.0,93.2/
DATA FMT(1*1)/6H(1X,A4/*FMT(2,1)/6H »71 8) /*FMT(2*2)/
* 6H*7F8.1/,FMT(2,3)/6H,7FQ.2/,FMT(2,4)/6H,7F8.3/»
* FMT(3 * 1)/6H / ,FMT(3,2)/6H) /
FMT(3,3)-FMT(3,2)
FMT(3*4)=FMT(3*2)
D02M=2,4 
2 FMT(1*M)=FMT(1*1)
500 FORMAT(1H1)
502 FORMAT(1H )
902 FORMAT(1H )
GO TO 3
* * *  CHECKSTOPS
1001 PRINT 1011,J,JXN,JSER,I,ICODE
1011 FORMAT(///5X,26HINPUT DATA NOT MATCHED FOR//5X,3HJ = 
*I2,3X,5HJXN = I 2 * 3X »6HJSER = I2,3X,3HI = 13,3X,
* 7HIC0DE = 13)
GOT09999
1002 PRINT 1012,I , J
1012 FORMAT(///5X,21HTROUBLE WITH 900 DAT A//5X »3HI= 13,3X,
no
 
n
n
n
n
 
n 
r> 
r> 
r» 
o 
n 
r> 
n
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* 3HJ= 12)
G0T09999 
1003 PRINT1013. J
1013 FORMAT(///5X.25HCOMPUTED GO TO MIXUP* J = 12)
GOT 09999
C *** SET DUMMY VARIABLES EQUAL ZERO
3 D04 K= 21» 29 
D04 J= 1 • 7 
D04 1=1.80
4 X<I*J.K)=0.0 
GO TO 5
SECTION 1 - INPUT FINANCIAL DATA 
START OF DOUBLE LOOP
5 D09J=1 .7 
D091*1.80
READ10.VI.HI 1,HF1.ALOl,ALF1.V2.HI2.HF2.AL02 * ALF2.
*V3.HI3.HF3.AL03.ALF3,V4,HI4,HF4,AL04.ALF4.JXN.JSER.I CODE
10 FORMAT(4(F5.0.F4.0.F1.0 . F4.0.FI.0)»9X.11.12*12)
IF(JXN.NE.J.OR.JSER.NE.01.0R.ICODE.NE.I) GOT01001
READ11.(Q(M )*M=1 * 12).ADJUST.JXN.JSER»I CODE
11 FORMAT(12F5.2.F5.3.4X.11.212)
IF(JXN.NE.J.OR.JSER.NE.02.OR.ICODE.NE.I) GOT01001
READ12.EQY.CPN*WC.PREDIV.SHARES.PPK.TAGO,RPA3.RPAO.
*STITU3.STITUO.JXN.JSER.IC0DE»C0RP( I) . LI(I)
12 FORMAT(6X.F7.0.3X .F7.0.FS.0.F4.2.F6.0.F4.0.F3.0.2F5.2. 
»2F5*0.4X.I1.2I2»A3.I 1)
IF(JXN.NE.J.OR.JSER.NE.04.OR.ICODE.NE.I) GOTO1001
READI 3.AMONTH.SHORTA.SHORT 1.SIDER.CURDIV.JXN.JSER.I CODE
13 FORMAT(F1.0.F4.0.2F5.0.F5.2.49X*I 1.212)
I Ft JXN.NE.J.OR.JSER.NE.05.OR.ICODE.NE.I) GOTO1001
SECTION 2 - COMPUTATION OF VARIABLES
*** PRICE AND VOLUME
Pl=(HI1+HF1/8.0+AL01+ALF1/8.0)/2.0 
P2=(HI2+HF2/8.0+AL02+ALF2/8.0)/2.0 
P3=(HI3+HF3/8.0+ALO3+ALF3/8.0)/2.0 
P4=(HI4+HF4/8.0 + AL04+ALF4/8.0 J/2.0 
SMV=V1+V2+V3+V4
PtI»J)*(V1*P1+V2*P2+V3*P3+V4*P4)/SMV 
IFt J.EQ.l.OR.J.EQ.3.0R.J.EQ.5) GOT02 0 
AVV0L=SMV/20.0 
GOT 021
20 AVVOL = SMV/19.0
21 ADVOLtI.J)=AVVOL
* * *  CURRENT GROWTH VERSUS EXPECTATION
n 
n
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2 2 2
C
223
C
22
23
224
225
226
227
* * *
C
T*1
K=T
EA(K) = (Q(K)+Q(K+1>+Q< K+2)+Q(K+3))*ADJUST 
K=K + 1
IFtK.LE.9) G0T0222
ADJUSTMENT TO SHORTEN SERIES 
D0223K = 2 *9 
T bK-1
EA(T)=EA(K)
IF(EAC T ).GE.0.01) GO TO 223
EA(T)=0.01
XII*J * 29 ) = 1•0
U(T)=ALOG10(EA(T))
TIME SERIES REGRESSION
SMU=0.0 
SMUT=0•0 
SST=0.0 
SSDEVU=0.0 
SMDEVU=0.0 
TBAR=4.0 
D022T=1»7 
ZT*T
SMU=SMU+U(T )
SMUT=SMUT+U(T)*(ZT-TBAR)
SST*SST+(ZT-TBAR)**2
A=SMU/7 *0
B=SMUT/SST
D023T=1»7
ZT= T
DEVU(T)=U(T)-A-B*( ZT-TBAR) 
SMDEVU=SMDEVU+DEVU(T)
SSDEVU=SSDEVU+DEVU( T ) 2
SEU=SQRT(SSDEVU/6•0)
I Ft B ) 224.225*226 
X (I *J.1)=400.0*(B+0* 306*SEU)
IF(X (I*J»1).GT*0*0) X(I*J.1)=0.0 
GO TO 227 
X (I»J*1 )=0.0 
GO TO 227
X(I♦J.1)=400.0*<B-0*306*SEU)
I Ft X tI•J»1).LT.O.O) X(I*J*1)=0.0
X (I*J»21)=1.0
BADJ1 = X(I *J»1)/400.0
U7EST=A+3.0*B
U8EST=U7EST+BADJ1
X(I*J»2)=(U(8)-U8EST)/SEU
REAL VARIABLES - FINANCIAL 
BKV=EOY/SHARES
FLOOR UNDER EARNINGS 
IF<EA(8).GE.0.03*6KV) GO TO 228 
E (I•J)=0.0 3*BKV 
X(I*J»29)=1.0
no
 
n 
n
227
228
229
C
231
232
233
234
* * *
29
* * *
30
C ***
4 0 1
GO TO 229 
E (I * J )-EA C 8)
YCI♦J)=P<I•J)/EC I»J)
CEILING ON P/E RATIO 
IFlY(I»J).LE.75.0) GO TO 231 
Y(I.J)=75.0 
X ( I * J ♦ 29 ) = 1 • 0
X ( I *J«6)*CURDIV*100.0/P ( I t J i  
IFCXCI•J.6).LT.O.1) X(I»J*6)=0*1 
X (I * J* 9)-ALOG10 ICPN/100 0* 0)
X U  *J* 10 ) * 1 • 0—EQY /CPN
X (I *J*11)*X( I•J*10)**2
X (I .J.12 >=AL0G10(EC I»J)*100.0/BKV)
X U  • J* 13) = ST I TUO* 100*0/SHARES
IFCSTITU0.EQ.0.0.AND.STITU3.EQ.0.0) GO TO 232
IFCSTITUO.NE.O.O.ANO.STITU3.EO.O.O) GO TO 233
XCI*J.14)=STITU0/STITU3
1FCXCI * J * 14). GT.5•0 ) X( I»J,14 ) =5.0
GO TO 234
XCI *J»141-1.0
GO TO 234
XCI .J*14)=5.0
XCI * J * 15 )=SHORT 1/ADVOL( I *J)
XCI*J.16)*(SHORT1-SHORT A)/(AMONTH*ADVOL( I * J ) )
XCI*J*17)=CSIDER*10.0)/SHARES
ASSET S = CPN/1000•O+WC
API0L=2.68-0*780*ALOGIO(ASSETS)
IFCAPIOL.GT*1.60206 ) AP I0L = 1.60206
IFCAPIOL.LT.O.17609 ) APIOL = 0 .17609
APIO=10.0**APIOL
X U  * J 118 ) = 100 • 0*X I I * J » 1 7 ) / AP I 0
XCI*J*19)=ABS((PC I* J )/PPK - 1.0)/TAG0)*100*0
XCI.J*20)*CRPAO/RPA3-1.0)*100.0
STRATA DUMMY VARIABLE VALUES
IFCLICI).EO.l) GOT030
K*20
D029L = 2 *8 
K.PL *K+L
IFCL1C I)*EQ*L) X ( I * J * KPL) = 1•0
P-E RATIO THREE MONTHS BEFORE CROSS-SECTION 
PR3 = RPA3*DJI A3 C J )/I 00.0 
E3*EA C 7 )
IFC E3.LT.0•03*BKV ) E3=0.03*BKV 
Y3CI.J)=PR3/E3
IFCY3CI *J).GT.75.0) Y3<I*J)=75.0 
TRANSFER INTERMEDIATE DATA TO TAPE 
REWIND 4
WR I TEC 4*401 ) J. I • CORP ( I ) *ADVCL( I * J) • A » SE*J .SHARES » EQY * 
*CPN»BKV*CURDIV.PREDIVtSTITU3*STITUO »AMONTH,SHORTA *SHORT1, 
♦SIDER.PPK.T AGO » RPA 3 * RPAO 
FORMAT CIX*215 *2X.A3 *2X. 1P4E15.7/C1X»1P5E15.7))
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145 EXN(K)=0.25*EE(T-1)+0»75*EE(T)
T= 12 
GOT 047
45 X<I*J»B)=100.0*(DlV(T-3>+DI V (T-2)+DI V (T -l))/ 
*(ER(T-3)+ER(T-2)+ER(T-l)>
GOT 048
46 X CI»J»8)-100.0*(0.5*DlV(T-3)+DIV(T-2l+0lV(T-l>+0.5*DlV(T)) 
*/i0.5*ER(T-3)+ER< T-2)+ER(T-l)+0*5*ER(T))
GOT 048
47 X ( I *J.8)=100.0*(0*25*DIV<T-3)+DIV(T-2)+DIV< T -l)+0*7 5*
*01 Vi T ) )/<0.25*ER(T-3)+ERi T-2)+ER< T - l >+0.75*ER(T) )
GOT 048
48 IF(Dlvm.EQ.O.O.AND.DIVtT-l).EG.O.O) GO TO 56 
IF(DIVIT).NE.O.O.AND.DIV(T-l).EG.0«0> GO TO 57 
X(I»J»7)=DIV(T)/DIViT-l >
GO TO 58
56 X U » J » 7 )  = 1.0
GO TO 58
57 Xtl»J»7)=2.0 
GO TO 58
58 1F(X(I*J»8).LT.1»0) X(l»Jt6)=1.0 
IF(XU*J.8).GT.100.0) X tI * J * 8>=100*0 
D049T =1*7
49 ERAWiT)=EXN(T)
C ADJUSTMENT TO SHORTEN SERIES
D0249K= 3 »7 
T = K-2
ERAW(T)=ERAWiK)
E X N (T )=EXN(K )
IFtEXN(T).GE.O.Ol) GO TO 249 
EXN t TI=0•C 1 
XII*J*29 1 = 1.0 
249 U(T)=AL0G(EXN(T))
C TIME SERIES REGRESSION
SMU=0.0 
SMUT *0.0 
SST = 0.0 
SSDEVU=0•0 
SSRESE=0.0 
SMEHAT = 0.0 
SMDEVU=0•0 
TBAR=3 . 0 
D050T=1*5 
ZT= T
SMU=SMU+U(T)
SMUT = SMUT +U(T)*iZT-TBAR)
50 SST=SST+(ZT-TBAR)**2 
A=SMU/5.0
B=SMUT/SST 
D059T =1» 5 
2 T= T
EHAT(T)=EXP(A+B*(ZT-T5AR>)
SSRESE=SSRESE+CERAWlT)-EHAT(T ))**2
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145 EXN(K)=0.25*EE<T-1)+0*75#EE(T )
T* 12 
GOT 047
45 X (I»J»8)*l00.0*<DlV(T-3)+DIV(T-2)+DlV(T-l))/
*tER(T-3)+ER(T-2)+ER< T-l))
GOT 048
46 X ( I *J»8)=100.0*(0.5*DlV(T-3)+DIV(T-2)+DlV(T-l)+0*5*DlVm ) 
*/<0.5*ER(T-3)+ER(T-2)+ER(T-l)+0»5*ER(T))
GOT 048
47 X(1♦J*8)=100*0*l0*25*DlV<T-3)+DIV(T-2)+DIV(T-l)+0«75#
*DIV{T >)/<0*25*ER( T-3KERIT-2 )+ER(T-l)+0.75*ER(T ) )
G0T048
48 IFtOIVtT).EQ-O.O.AND.OIV(T-l).EG.0.0) GO TO 56 
IFlDIVm.NE.O.O.AND.DIV(T-l).EG.O.O) GO TO 57 
XII*J »7)=DIV(T )/DlVtT-1)
GO TO 58
56 X(I»J»7)=1*0 
GO TO 58
57 X(I»J.7)=2.0 
GO TO 58
58 IF C X <I»J*8).LT.1.0) X(I.J»8)=1.0
IF(X (I* J »8).GT•100•0) X (1♦J»8 ) = 100.0 
0049T =1*7
49 ERAWIT)=EXN(T)
C ADJUSTMENT TO SHORTEN SERIES
D0249K=3»7 
T = K-2
ERAWIT)=ERAW(K)
EXN(T)=EXN(K )
IF(EXN(T).GE.0.01) GO TO 249 
EXN( T ) =0.01 
X (I♦J *29 ) = 1*0 
249 U (T )=ALOG(EXN(T))
C TIME SERIES REGRESSION
SMU=0.0 
SMUT = 0.0 
SST=0•0 
SSDEVU=0.0 
SSRESE=0•0 
SMEHAT = 0*0 
SMDEVU=0•0 
TBAR = 3 »0 
D05 0T=1*5 
ZT = T
SMU = SMU+U< T)
SMUT=SMUT+U(T)*(ZT-TBAR)
50 SST=SST+(ZT-TBAR)**2 
A = SMU/5•0
B=SMUT/SST 
D05 9T = 1*5 
ZT= T
EHAT(T)=EXP(A+B*{ZT-TBAR))
SSRESE=SSRESE+(ERAW(T)-EHAT(T))**2
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SMEHAT = SMEHAT + EHAT( T1 
DEVUtT > =UIT)-A-B*(ZT-TBAR)
SMDEVU=SMDEVU+DEVU(T)
5 9  5 SDEVU=SSDEVU+DEVU(T1 * * 2  
SEU=SGRT<SSDEVU/4 . 0 1 
EHBAR= SMEHAT/5 . 0  
SRE*SGRT<SSRESE/4 . 0 1 
C LIMIT STABILITY INDEX TO VALUE OF 1 . 0 0 0
I Ft SRE.LT.0 . 0 0 1 *EHBAR) SRE = 0 • 0 0 1 *EH3 AR
C
X t l . J* 3 )=EHBAR/SRE 
I Ft B) 2 5 0 *2 5 1 . 2 5 2
2 5 0  X t l . J . 4 1 =1 0 0 . 0 *CB+0 . 4 5 8 *SEU)
I FtXtI *J . 4 ) .GT.0 . 0 ) X t l . J . 4 1 =0 . 0  
GO TO 2 5 3
2 5 1  X t l . J .  4 1 =0 . 0  
GO TO 2 5 3
2 5 2  X t l . J . 4 1 =1 0 0 . 0 *<B-0 . 4 5 8 *SEU)
I F I X t I . J . 4 1 .LT . 0 . 0 ) X t I . J . 4 1 =0 . 0
2 5 3  G5 * B
I Fl G5.LT.-0.991 G5=-0.99 
IF(G5.GT.0.991 G5=0.99 
Xtl.J.5)=ALOG10(1.0+G5)
C *** TRANSFER INTERMEDIATE DATA TO TAPE
WRITE 1 4 . 4 0 2 1  J. I . CORPtI 1 . A.B*SEU. EHBAR. SRE 
4 0  2 FORMAT(1 X. 2 I 5 . 2 X.A3 . 2 X . 1 P4 E1 5 . 7 / IX• 1 PE1 5 . 7 )
8  CONTINUE 
C END OF DOUBLE LOOP
C
c *#* VARIABILITY OF P-E RATIO OVER TIME 
C (CROSS-SECTIONS ONLY)
D0 2 6 I=1 . 8 0  
SUMY=0 . 0 
SMYSQ=0 • 0  
D0 2 7 J= 1 . 7  
SUMY=SUMY+Y( I , J 1 
2 7  SMYSQ=SMYSQ+Y( I . J 1 * * 2  
YBAR=SUMY/7 . 0
SY= SORT( ( 7 . 0 *SMYSQ-SUMY**2 1 / 4 2 . 0 )
CVY=SY/YBAR
I F( I . EQ. l . OR. I . E0 . 4 1 1 PR INT5 0 1  
5 0 1  FORMAT( 1 H1 / / / 2 0 X . 2 1 HPRICE-EARNINGS RAT1 0 S / 2 0 X.
* 2 1  HAND THEIR VAR IABILITY/ / / 6 X. 1 5 HJAN OCT JUL.3 X. 
♦ 3 9 HJUL JUL JAN OCT STD COEF/1 X. 3 HSTK.
* 3 X*4 5 H6 2  6 2  6 3  6 4  6 5  6 6  6 6  MEAN*
* 2 X * 9 HDEV VAR//)
I Ft I . EO. l l . OR. I . EQ. 2 1 . 0 R. I . E 0 . 3 1 . 0 R. I . E 0 . 5 1 .OR.
*1.E0.61.OR.I.EQ.711PRINT50 2 
26 PRINT503.CORP{I 1.(YtI *J1.J=1.71.YBAR.SY.CVY 
50 3 FORMAT(IX, A3,7F6»1.2F6. 2 , F6•31
C
C * * *  TRANSFER INTERMEDIATE DATA TO TAPE 
D0 4 0 3  K=2 1 . 2 9
403
404
**«
258
60
259
260
261
C
C ***
c
c
c
c
c
c
c
c
52
1 6
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WRITE(4.404) (CORP(I).(X(I.J.K>.J=1.7)*I=1.80)
FORMAT(IX.A3.2X.7F8.0)
REWIND 4
P-E DISTRIBUTION AT AND BEFORE CROSS-SECTIONS 
ARRAY Y3 IS DUPLICATED IN EXPANDED ARRAY Y IN ORDER 
TO FACILITATE COMPUTATION. THUS Y 3 C I * 1 I CORRESPONDS 
TO Y tI.8)* ETC.
CAPITAL W. USED IN TEXT TO DENOTE LOGARITHM OF Y IS 
REPRESENTED HERE BY SYMBOLS YL AND WW. LOWER CASE W 
IN TEXT* DENOTING DEVIATION FROM MEAN. IS REPRESENTED 
HERE BY SYMBOL W.
D0258 1=1.80 
D0258 J=1 * 7 
M = J+7
Y<I.M»=Y3(I.J)
D0259 J=1»14 
5MYL=0•0 
SMYLSQ=0.0 
DO 60 1 = 1 . 8 0  
YL = ALOG10 t Y( I.J) I 
WW(I *J) = YL 
SMYL=SMYL+YL 
SMYLSO=SMYLSO+YL**2 
YLBAR( J ) =SMYL/8 0 . 0
SYL(J) =5QRT((80.0*SMYLSQ-SMYL**2) / <80.*79. ))
CVYL(JJ=SYL(JJ/YLBARtJJ 
SMVAR= 0.0 
D0260 J=1*14 
VARYL(J)=SYLtJ)**2 
SMVAR=SMVAR+VARYL(J )
VARBAR=SMVAR/14.0 
SYLBAR=SQRT(VARBAR)
D0261 J=1» 7
D0261 1=1.80
W(I . J)=WW(I . J) -YLBAR(J)
ENVIRONMENTAL v a r i a b l e s
THESE VARIABLES ARE STORED SUCH THAT VALUES FOR CROSS- 
SECTIONS ARE IN POSITIONS 1-7. VALUES RELATING TO 
THREE MONTHS BEFORE EACH CROSS-SECTION ARE IN POSI­
TIONS 8-14.
VALUES FOR INTEREST RATE (R) AND BCI LAG ARE ENTERED 
AS 'DATA* DURING INITIALIZATION.
WRITEt 6.52 )
FORMAT(1H1.10X.1HJ.5X.7HFRBDIJ) ) 
D053 J=1»14
READ16.(FRB(J.M) *M=1.3) .DEFLAT 
FORMAT(15X.3F5.1.F5.4)
n
n
n
n
n
n
n
n
n
n
n
n
n
n
 
n
 
n 
n 
r* 
n
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SUM=0.0 
D051M=1*3 
51 SUM=SUM+FRB(J *M)
FRBD t J )= SUM#DEFLAT/3•0
53 WRITE (6*54) J.FRBD(J)
54 FORMAT(1H *5X* I 5 *3X.F8.1)
SECTION 3 - OUTPUT
*** PUNCH LOG(P/E) DISTRIBUTION DATA FOR ANALYSIS 
D062 J=1 * 14 
D0405 1=1*80
ZYL= ( WW( I » J ) -YLBAR < J ) ) /SYLEJAR
405 WRITEC7*406) J * I *CORP(I ).Y ( I ,J ).W W (I»J )»YLBAR(J )»ZYL
406 FORMAT!1X*I4.I5*2X*A3*2X*1PAE15.6)
*** PRINTOUT
IF(J.EQ.l) PRINT61
61 FORMAT(1H1///13X.35HDISTRIBUTION PARAMETERS OF LOG(P/El 
*1X » 49HCROSS SECTION MEAN STD DEV COEF VAR
*6X♦8HVARIANCE)
62 PR I NT63*J.YLBAR(J )•SYL(J)» CVYL(J ),VARYL(J)
63 FORMAT(/8X*I2*F16.4*F11.4,F13.3.F15.6)
PRINT264*SYLBAR
264 FORMAT(///5X*14HMEAN STD DEV = *F9•51
/ /
* * *  PRINTOUT VALUES OF X^S
CARDS READ TO CONTROL OUTPUT ARE PUNCHED AS FOLLOWS
CARD
1
2
3
4 *NK
COLUMN 
1 - 2  
1 — 2 * 3 — 4• 
ETC. 
1-2.3-4. 
ETC. 
4*5 
11-46
CONTENTS
NUMBER OF X*S TO BE OUTPUT 
SUBSCRIPT REFERENCE OF X
FORMAT SELECTION FROM ARRAY 'FMT*
SUBSCRIPT REFERENCE OF X 
TITLE
700
709
710
701
7 0 4
READ700.NK 
FORMAT(4012)
READ700 *(KC(M)»M=1 *NK)
READ700*(LO(M)* M=1» NK)
D0709M=1 * NX
READ710.N*(TITLE(NR*N)» NR=1*6) 
FORMAT(3X,I2*5X*6A6 )
D0703I 1 = 1.NK 
L = !CO( I I )
M = L0( I I )
D0701N=1 * 3 
AMT(N)=FMT(N * M)
D0704 N= 1 * 6 
TLE(N)=TITLE(N.L)
n 
n 
n 
n
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MM= -9 
MN» 0
D0703IP=1 * 2 
PRINT702 *L * TLE
702 FORMAT t1H1/ 2AX,11HVALUES OF X * I 3/13X.6A6///10X♦
♦3HJAN5X*3HOCT5X *3HJUL5X,3HJUL5X,3HJUL5X,3HJAN5X.3H0CT/ 
#1X.3HSTK7X,2H626X.2H62 6X.2H636X*2H6A6X.2H65 6X.2H666X. 
*2H66)
D0703K=1»A 
PRINT502 
MM=MM+10 
MN=MN+10
703 WRITE(6*AMT) tCORP(I)»(X (I,J .LJ.J=1 * 7),I=MM.MN)
*** WRITE TAPE FOR PRIMARY REGRESSION (ON W)
REWIND 3 
DOl00J=1 * 7 
D0100I=1.80
100 WRITE(3*101) (X(I*J»K)» K = 1 * 2 9 )* W ( I*J)
101 FORMAT!1P5E16.7)
WRITE(3*102)
102 FORMAT(9H-99999999)
END FILE 3
*** WRITE TAPE FOR AUXILIARY REGRESSION (ON WW)
D0110 J=1» 7 
D0110 1=1,80
111 WRITE(3 »101) (X( I,J,K) *K=1,29).R(J) ,FRBD(J),BCILAG(J) ,
* W W ( I * J )
WRITE(3,102)
C
PR INT5 00 
9999 STOP 
END
\
r> 
n
 n
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A P P E N D I X  D - 3
PROGRAM C
THIS PROGRAM PRINTS CERTAIN BASIC INPUT DATA AND 
INTERMEDIATE COMPUTATIONS IN A FORM WHICH CAN BE EASILY 
CHECKED, INPUT IS FROM MAGNETIC TAPE GENERATED BY PRO­
GRAM B IN ROUTINES MARKED *TRANSFER INTERMEDIATE DATA*.
PUNCHED CARDS USED TO PROVIDE OUTPUT HEADINGS AND 
TO CONTROL OUTPUT FORMAT ARE REPRODUCED FOLLOWING THE 
SOURCE DECK LISTING. THE PROGRAM IS WRITTEN FOR THE 
IBM 7040 COMPUTER.
DIMENSION X{80 * 7 » 20),CORP(80>»TITLE<3.6).HEAD(20)
, DIMENSION SHDt2),FMT(13)*D(20),HDt5),TLE(3>.TLE2(3) 
DATA SHD(1).SHDt2)/6HST0CK *6HX-SECT/
DATA FMT{1)•FMT(2) .FMT(3)/6H(1X.A3.6H.I7.2X.5H.F10./ 
DATA FMT(13)/1H)/
DATA BLANK/6H /
DOl 1=5.11.2
1 FMT{I>=FMT<3)
D02M=1.6
2 READ3.(TITLE(L.M) *L = 1.3 )
3 FORMAT(3A6)
C *** TRAFFIC CONTROL
NREAD=1
4 GO TOt11.21.31.41). NRE AD
C *** FORMAT STATEMENTS USED REPEATEDLY
12 FORMAT(13A6.A2)
13 FORMATt20(IX,A1))
401 FORMAT(1X ,2 I 5,2X ,A3»2X,1P4E15.7/(1X ,1P5E15.7))
40 2 FORMATt1X,2I5,2X,A3»2X,1P4E15.7/1X»1PE15.7)
404 FORMATtIX.A3.2X.7F8.0)
C *** READ AND PRINTOUT BASIC INPUT DATA
II DOl 1-1 M = 1 * 7 
DOl11 N=1 * 8 0
III READ(3.401) J »I.CORP(I) »(X(I,J»K)»K=16»19)»
* (Xtl . J.K).K=l.15)
R EAD12 .(HEAD(M)» M=1.10)
READ12.(HEAD(M).M=11,19)
READ13,(DIM).M=l,19)
DOl4M=1.3 
TLE2(M)=BLANK
14 TLE(M)=TITLE(M.1)
N T = 4
KMAX=19 
C *** PRINT ROUTINE
50 KM--4
KN= 0
D060L=1.NT 
KM= KM+ 5
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1 KN=KN+5
IF*KN.GT.KMAX) KN=KMAX 
KD>= KM— 1 
D051J=4.12.2 
KD=KD+1
51 FMT(J )=D(KD )
KH= KM-1 
D052J=1*5 
KH=KH+1
52 HD(J )=HEAD(KH)
M = -5
N = 0
D O 6 0 1 P = 1 * 1 A
WRITE * 6 » 53) TLE*TLE2»SHD»HD
53 FORMAT*1H1//21X * 3A6/21X * 3A6//1X * 2A 6 ,5(4XtA6) ) 
M=M+6
N = N + 6
I F ( IM» GT • 80 ) N = 80 
D060I = M *N 
PRINT54
54 FORMAT(1H )
D060J=1.7
60 WRITE * 6 * FMT) CORP* I ),J * (X * I *J »K )»K = K M »K N )
NREAD* NREAD+1 
GO TO A
C * * *  READ AND PRINTOUT 5-YR EARNINGS TREND VALUES
21 DO121 M =1 * 7 
DO121 N=1*80 
121 READ * 3 * 402) J •I.CORP(I) *(X (I,J »K ).K=1t5)
READ12*(HEAD(M)*M=1*5)
READ13 *(D(M).M=l*5)
D024M=1*3 
TLE*M)=TITLE(M*2>
24 TLE2*M)=TITLE(M.3)
NT= 1 
KMAX = 5 
GO TO 50
C *** READ AND PRINTOUT DUMMY VARIABLE VALUES
31 D032 K=1*9
32 READ(3 * 404 J (CORPtI) *(X (I . J*K ) ,J=1.7)* I = 1»80 ) 
READ12* * HEAD(M )*M = 1*11)
READ13.C D (MI*M«1»11)
D035M=1*3 
TLE2(M)=BLANK 
35 TLE(M)=TITLE(M.4)
NT* 3 
KMAX = 9 
GO TO 50
C
41 PR INT500 
500 FORMATt1 HI)
STOP
END
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PUNCHED CARDS REQUIRED
BASIC INPUT DATA 
COMPUTED VALUES 
5-YEAR EARNINGS 
DUMMY VARIABLES 
EQY CPN BKV CURDIVPREDIVSTITU3STITUOAMONTHSHORTASHORTX 
SIDER PPK TAGO RPA3 RPAO ADVOL A(2) SEU(2)SHARES 
0 0 2 2 2 0 0 0 0 0 0 0 0 2 2 1 4 4 0  
A B SEU EHBAR SRE
4 3 A 2 2
X21 X22 X23 X24 X25 X26 X27 X28 X29
0 0 0 0 0 0 0 0 0
\ '
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APPENDIX D - 4
PROGRAM D
THIS PROGRAM PERFORMS A CHl-SQUARE GOODNESS OF 
FIT TEST OF THE DISTRIBUTION OF LOG{P/E) AT FOURTEEN 
POINTS IN TIME. WRITTEN FOR EXECUTION ON AN IBM 1620 
COMPUTER* THE PROGRAM UTILIZES PUNCHED CARDS FOR BOTH 
INPUT AND OUTPUT. PRIMARY INPUT IS THE DATA SET GEN­
ERATED BY PROGRAM B* STATEMENT 405.
DIMENSION Z(80 * 7) .ZC(6)* EX(7)»OB(7).NE<7).NO(7) 
DIMENSION NOB(7 * 7).CHISQ( 7)
ENTER CRITICAL AND EXPECTED VALUES
ZC( 1 )=“ I• 282
ZC( 2) E -0 .674
ZC( 3) E -0 .257
ZC( 4 )= 0.257
ZC( 5) E 0.674
ZC ( 6 )S 1• 282
CRI T =12. 592
EX ( 11 - 8.0
EX ( 2 )=12 . 0
EX( 3) E 12 •  0
EX (4 1S 16 •  0
EX ( 5 1S 12 . 0
EX( 6 )=12 . 0
EX( 7) E 8 . 0
D011 N= 1.7
NE( N) E EX (N)
READ ARRAY Z FROM CARDS 
D021 J=1.7 
D021 1=1*80
21 READ22. Z CI * J )
22 FORMAT!32X*30X*E15.6)
CHECK END OF CARDS 
READ23 * NCHK
23 FORMAT(14)
IF(NCHK-9999) 24*31*24
24 PRINT25
25 FORMAT(IX,16HCARD COUNT ERROR)
STOP
COUNT OBSERVATIONS IN EACH CELL
31 D05 5 J = 1» 7 
D032 L = 1 * 7
32 NO( L )= 0 
D045 1=1*80
IF(Z(I*J)-ZC(1)) 33*34*34
33 N0(1)=NO(1)+1 
GO TO 45
34 IFIZCI * J )-ZC(2) ) 35*36*36
35 NO(2)= N O (2)+1 
GO TO 45
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3 6 I F(2(I * J)-ZC( 3 )) 3 7 . 3 8 . 3 8
3 7 NO(3 )'NO(3 )+1
GO TO 45
3 8 IF(Z!I. J)-ZC(4)) 3 9 .40•40
3 9 NO(4)=NO(4)+1
GO TO 45
40 I F(Z tI . J)—ZC(5) ) 41.42.42
41 NO(5) = NO{5)+1
GO TO 45
42 IF(2(I *J)-ZC!6>) 43.44* 44
43 NO!6)=NO(6 >+1
GO TO 45
44 NO( 7 )=NO!7 )+1
45 CONTINUE
C STORE OBSERVATION COUNT IN AUXILIARY ARRAYS
D051 L=1 * 7 
NOB(L » J )=NO(L )
51 OBIL)=NO(L )
C COMPUTE CHI-SQUARE VALUES
SUM=0. 0 
D053L=1*7
53 SUM=SUM+((OB(L)-EX(L))**2)/EX(L)
55 CHISQ( J ) = SUM 
C PRINT RESULTS OF CHI-SQUARE TEST
PUNCH61
61 FORMAT(2HA1)
PUNCH62
62 FORMAT(6X * 36HCHI— SQUARE TEST OF GOODNESS OF FIT -/
*6X * 36H2 YL AND STANDARD NORMAL DISTRIBUTION//)
PUNCH63
63 FORMATi1X.5HCROSS *
*8H SEC TI ON » 7X * 1OHCHI-SQUARE * 3X .14HCRITICAL VALUE)
D064 J=1 * 7
64 PUNCH65. J.CHISQ!J)*CRIT
65 FORMAT C/IX*I6.12X.F10.3.5X.F10.3)
C PRINT GOODNESS OF FIT TABLE.
PUNCH61 
PUNCH71
71 FORMAT( 2OX * 21HGOODNESS OF FIT T ABLE//IX*
*12HDISTRIBUT ION.18X.13HCROSS SECTION)
PUNCH72
72 FORMATtIX.8HDIVISION.
*8X.1H1 ,6X*1H2.6X.1H3.6X .1H4.6X,1H5.6X.1H6.6X.1H7) 
D074L-1.7
PUNCH7 3. L.NE(L)*NE(L) « NE(L ) » NE(L ) »NE(L).NEIL) .NEtL)
73 FORMAT!// I 3.2X •8HEXPECTED•I 5»6 I 7)
74 PUNCH7 5.NOB! L * 1) * N O B (L .2).NOB(L»3) .N0B!L.4).NOBIL.5) »
* N0BIL.6).NOR!L.7)
75 FORMAT(5X.8HOBSERVED.7I 7)
STOP
END
C
C
n 
n
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C FOLLOW DATA WITH CARD PUNCHED 9999 IN COLS. 1-4
REPLACEMENT CARDS FOR OUTPUT OF SECOND 
SET OF DATA CORRESPONDING TO J ! 8,14 
PUNCH61 
PUNCH71 
PUNCH82 
82 FORMAT(IX,8HDIVISION,
«7X*2H 8»5X*2H 9,5X,2H10 ,5X ,2H11,5X,2H12,5X,2H13»5X,2H14) 
D084 L= 1 ,7
PUNCH7 3, L,NE(L ),NE(L),NE(L ),NE(L ),NE(L)»NE(L ),NE(L )
84 PUNCH75,NOB(L,8 J ,NOB(L»9),N0B(L,10)»NOB(L,ll) ,
* NOB(L,12),NOB(L,13),N0B(L,14)
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APPENDIX D - 5
PROGRAM E
C THIS PROGRAM COMPUTES VALUE OF THE DUREJIN-WATSON
C STATISTIC (D) FROM REGRESSION EQUATION RESIDUALS C Z >-
C IT IS WRITTEN FOR THE IBM 1620 COMPUTER. PUNCHED
C CARD INPUT DATA SET IS GENERATED BY THE MULTIPLE RE-
C GRESSI ON PROGRAM.
DIMENSION 2(80*7)
C READ RESIDUALS
D012 J= 1 *7 
D012 N=1 * 10 
M = N * 8 
L =M-7 
K =M-6 
L1=L+1 
L2= L + 2 
L3=L+3 
LA=L+A 
L5-L+5 
L6= L+6 
L7=L+7
12 READ13*Z(L»J)*2(Ll»J)»Z(L2*J)*Z(L3.J)*Z(LA.J).Z<L5»J),
» Z (L6 * J )*Z(L7*J)
13 FORMAT(8F10.5)
C CHECK IF Z READ CORRECTLY
DOS 1 LC = 1» 8
51 PRINT52.Z(LC#1)
52 FORMAT(5X.F10.5»
C COMPUTE NUMERATOR OF STATISTIC D
ANUM=0•0 
D021 1=1*80 
D021 J = 2 * 7 
JM1=J - 1
21 ANUM = ANUM+ C Z fI♦J)—ZI I *JMl) )**2
C COMPUTE DENOMINATOR OF STATISTIC D
DENOM=C•0 
D022 1=1.80 
D022 J = 1» 7
22 DENOM=DENOM+Z(I»J>**2
C COMPUTE D AND PRINT
D=ANUM/DENOM 
PRINT30
30 FORMAT(16X.18HDURBIN-WATSON TEST//)
PRINT31. ANUM«DENOM
31 FORMAT(10X.13HNUMERATOR = E20.7//10X*
* 13HDENOM1NATOR = E20-7)
PRINT32. D
32 FORMAT(//1SX.4HD = F8.4)
STOP
END
csj ro
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C
1
C
110
111
112
C
113
115
114
C
C
120
C
C
APPENDIX D - 6
PROGRAM F
THIS PROGRAM SUB-DIVIDES THE SAMPLE DATA FOR AD­
DITIONAL ANALYSIS OF EACH CROSS-SECTION SEPARATELY AND 
FOR ANALYSIS OF SELECTED STRATIFIED SUB-SAMPLES. IT 
IS WRITTEN FOR THE IBM 360.
REAL*8 XLAST.XLXL 
DATA XLXL/*-99999999*/
DIMENSION A (80.7*30)* TEMP{3 0 * 7♦30> »NR(11)
FORMAT(1P5E16.7)
FORMAT(A8)
FORMAT(A4)
READ TAPE FILE 3 INTO ARRAY A 
DO 110 J= 1 * 7 
DO 110 1*1*80
READ (3*1) {A(I.J.L)*L=1*30)
READ(3 * 2) XLAST 
IF(XLAST.EO.XLXL) GO TO 111
WRITE(6 * 2) XLAST v
STOP
READ(3*3»END=113) ALERT 
WRITE(6 * 112) ALERT
FORMAT(5X.A4.21HIN PLACE OF FILE MARK )
STOP
WRITE DATA FOR EACH CROSS-SECTION SEPARATELY 
DO 114 J= 1 * 7 
NR(J )=0 
DO 115 1=1*80
WRITE(3.1) (A(I.J*L ) *L=1.30)
NR(J )=NR(J )+1 
WRITE(3 »2) XLXL 
END FILE 3 
CONTINUE
WRITE DATA FOR FIRMS HAVING POSITIVE RECENT 
GROWTH RATE
NR(8)= 0 
DO 120 J=1 * 7 
DO 120 1=1.80
IF(A(I»J.21).NE.1.0) GO TO 120 
WRITE(3 »1) (At I*J»L) *L=1»30>
NR ( 8 ) =NR ( 8 ) +1 
CONTINUE 
WRITE t 3 * 2) XLXL 
END FILE 3
WRITE DATA FOR FIRMS HAVING NON-POSITIVE 
RECENT GROWTH RATE
NR(9)=0 
DO 122 J=1 * 7 
DO 122 1=1.80
IF(A(I•J.21>.EQ.1.0) GO TO 122
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WRITE(3 * 1) (AtI *J.L>*L=1.30)
NR(9)= NR(9)+1 
122 CONTINUE
WRITE(3 12) XLXL 
, END FILE 3
C COMBINE STRATA 4* 5. 6. 7* 8
N = 0
NRt10)=0
DO 128 1=1.80
IFtAtI.1.24).EQ.1.0.0R.
* A(I.1.25l.EQ.l.O.OR.
* A (I*1*26).EQ*1.0.0R.
* A(I»1»27>* EQ•1•0•OR•
» A(I.1.28).EQ.1.0) GO TO 126
N=N + 1
DO 124 J= 1 * 7 
DO 124 L=1.30 
124 TEMPIN .J,L)=A( I .J.L)
GO TO 128
126 WRITE(3.1) ((At I .J.L).L=1.30)»J=1.7)
NRt10)=NR(10)+7 
128 CONTINUE
WR ITE(3 .2) XLXL 
END FILE 3 
C COMBINE STRATA 1. 2. 3
NRt11)=0 
DO 130 1=1.N
WRITEt 3.1) t t TEMPtI.J.L ) .L=l,30).J = 1.7)
130 NRt11)=NR(11)+7 
WRITEt 3.2) XLXL 
END FILE 3
C PRINT NUMBER OF RUNS FOR EACH REGRESSION
PRINT 142
142 FORMAT(1H1/5X.20HREGRESSI0N NUMBER/7X,
* 19HNUMBER OF RUNS//)
DO 143 K= 1 * 11
143 PRINT 144 » K » NR{K )
144 FORMAT(7X,I4.8X.I 5)
STOP
END
W 
<J
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A P P E N D I X  D - 7
PROGRAM G
THIS PROGRAM TESTS THE STABILITY OF THE REGRES­
SION COEFFICIENTS OVER TIME. IT IS WRITTEN FOR THE 
IBM 1620 COMPUTER. THE STATISTICAL TEST IS DISCUSSED 
IN CHAPTER VI I•
DIMENSION B(20.7),BSTAR(20).5120.7).SS(20.7) 
DIMENSION SWS(20)• C(20.7), Y(20)
C READ INPUT DATA FROM CARDS
READ 5•NI 
5 FORMAT(12)
DO 11 J= 1 » 7 
DO 11 1=1.NI
11 READ 12*B(I*J)»CtI.J).SWS(J)
12 FORMAT (3E20.7)
C COMPUTE SS(I.J) AND BSTAR(I)
DO 21 J=1 * 7
DO 21 1=1.NI
SS(I.J) = C tI.J)*SWS<J)
21 S (I .J)= SQRTtSStI *J))
DO 24 1=1.NI
ANUM=0.0 
DENOM = 0.0 
DO 22 J=1.7
ANUM=ANUM + B (I.J )/SS(I.J )
22 DENOM=DENOM+l.0/SS(I*J)
BSTAR(I > =ANUM/DENOM 
SUM=0.0
DO 2 3J =1 * 7
23 SUM=SUM+((B (I*J)-BSTAR(I))**2)/SS(I.J )
24 YII)=SUM
C OUTPUT
PUNCH 30
30 FORMAT(2HA1)
PUNCH 31
31 FORMAT( 5X * 21HVALUES OF STATISTIC Y/5X.
* 22HTEST STABILITY OF B(I) //)
DO 32 1=1.NI
32 PUNCH 33. I. YII)
33 FORMAT ( 5X . 14. F 20 . 2 )
PUNCH 30
PUNCH 34
34 FORMAT (5X.26H STANDARD ERRORS OF B (I.J )/2X.1HX,17X,
* 8HJ = 1. 7 //)
DO 35 1=1.NI
35 PUNCH 36. I. S ( I. 1) .S ( I . 2 ) .S ( I . 3).S (I . 4) .S ( I .5) .
* S(I.6)*S(I.7)
36 FORMAT (I3.7E11.3/)
STOP
END
\APPENDIX E
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LOUISIANA STATE UNIVERSITY COMPUTER RESEARCH CENTER
MRP49 - -  REVISED GENERAL FOODS MULTIPLE REGRESSION*
The G eneral Foods M ultip le R egression  packages w ritten  
o rig ina lly  for the  1620 have been  rev ised  for u se  on th e  7040, w ith  a 
maximum of 49 v a r ia b le s . The rev is io n  has been done in  IBM FORTRAN- 
4 (double p rec is io n ) , incorporating  m ost of th e  fea tu re s  in  th e  o rig inal 
v e rs io n s . As few changes a s  p o ss ib le  w ere made in  rev ising  th e  pro­
gram for the 7040, ex cep t to e lim ina te  sw itch  se ttin g s  and in term edia te  
ca rd  han d lin g . Some of the  seldom  u sed  a s p e c ts  of the  o rig inal version  
w ere om itted , such  a s  th e  p lo tte r , c o d e s , and  m u lti-reg ress io n  
se g m e n ts .
The com plete o rig inal w rite -u p  of the  o rig inal package for the 
1620 is  av a ila b le  a t  th e  C en ter to  exp la in  th e  form ulas and m ethods 
u se d .
REGRESSION MODEL
The g en era l model is  y = bQ + Z ib iX i, w here th e  co n s tan t term bQ 
may be su p p re sse d . The Xi a re  not n e c e s s a r ily  th e  input da ta  but may 
be functions of th e  inpu t da ta  (square ro o t, logarithm , an tilogarithm , 
or re c ip ro c a l) , or they  may be functions (sum , d iffe ren ce , p roduct, or 
quotient) of o ther X’s .
HEADER DECK
The h eader deck  d efin es  the  s iz e  of th e  problem and d efin es  the 
v a ria b le s  to  be inc luded  in th e  reg re ss io n  a n a ly s is .  The order in w hich 
th e s e  contro l ca rd s are  read  and th e ir  format is  g iven  below . Except 
for m inus s ig n s , no flag s  (11 punches) are  to  appear in  the  header 
d e c k . '
*This program w as rev ised  for the IBM 7040 com puter by D r. E.
L. M orton, A ss is ta n t D irector of the  C en te r.
D r. M orton made ad d itio n a l minor m odifications to  7040 program 
in  order to  provide g rea ter f lex ib ility  of output in th is  s tu d y . The 
sp e c ia l m odifications a re  id en tified  in  the  d esc rip tio n  by an  a s te r is k  (*).
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1. T itle  C ard . This card m ust be the  f irs t of the d eck .
Eighty colum ns of a lpham eric d a ta  may be punched.
2 . D efin ition  H eader. This card s ta te s  the  number of ru n s , 
or s e ts  of d a ta ,  and th e  number of inpu ts  for each  ru n .
In  ad d itio n , i t  sp e c if ie s  w hether or not the  co n s tan t term  
b0  is  to  be inc luded  in  th e  m odel, and  i t  co n ta in s  contro l 
d ig its  w hich may be u sed  to  lim it the  prelim inary o u tp u ts .
Colum ns ________________ C onten ts
1-4  j j  s  number of ru n s , or s e ts  o f data
5 ,6  Number of inputs per run
7 C ontro l d ig it for bQ co n s tan t
8 Control d ig it for output of d e fin itio n s  of
v a ria b le s
9 C ontrol d ig it for output of av e rag es and 
v a rian ces
10 C ontrol d ig it for output of sim ple pairw ise
co rre la tio n s
(A. n o n -zero  punch in  column 7 w ill su p p ress  bc , and 
n o n -zero  punches in  colum ns 8-10 w ill independently  
su p p ress  th e  in d ica ted  o u tp u ts . O utput of the av erag es 
and  v a ria n ces  w ill au tom atica lly  be su p p ressed  if  th e  
c o n s tan t term is  su p p re sse d .)
11 C ontrol d ig it for inpu t of d a ta . Punch zero
for "free form at"; punch one if  FORTRAN-4 
v ariab le  format i s  to  be u se d .
12 C ontro ls the  number of v a riab le  form at c a rd s . 
(Ignored if C o l. 11 = 0) Punch a  1 or 2 
corresponding to  the  number of variab le  
form at cards to  be re a d . (The maximum .is
2 ca rd s ; a l l  num eric sp e c if ic a tio n s  m ust be 
E - or F - ty p e .)
13 S e lec ts  log ica l da ta  input un it if  C o l. 11 = 1,
o therw ise  ignored .
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Colum ns ____________________ C o n ten ts__________________
14 C on tro ls ou tpu t of r e s id u a ls  and  p re d ic tio n s .
Punch ze ro  i f  th e y  a re  to  be sk ip p e d , one if 
th ey  a re  to  be o u tp u t, tw o if  th ey  a re  to  be 
ou tpu t only  once  before au tom atic  d e le tio n  
b e g in s .
♦Punch th ree  if  both  p a r tia l co rre la tio n  
c o e ff ic ie n ts  an d  re s id u a ls  and p red ic tio n s  
a re  to  be ou tpu t on ly  o n c e , a f te r  au to m atic  
d e le tio n  te rm in a te s .
♦Punch four i f  p a r tia l  co rre la tio n  co e ff ic ie n ts  
only  a re  to  be ou tp u t a f te r  au to m atic  d e le tio n  
te rm in a te s .
15 ♦Punch ze ro  for no  punched card  o u tp u t.
♦Punch one if  re s id u a ls  of f in a l re g re s s io n  
eq u a tio n  a re  to  be punched  in  c a rd s . (This 
op tion  a v a ila b le  only  if  c o l .  14 co n ta in s  
th ree  or fo u r.)
2a) V ariable Format C ards (1 or 2 ), only if  KFMT = 1 (c o l. 11).
3 . _X H e a d e rs . T hese h ead ers  d efin e  th e  independen t v a r ia b le s  
in  te rm s of in p u ts  (Format A) or in  term s of o ther X 's (Format 
B). The X 's are  num bered an d  su b se q u en tly  id e n tif ied  
acco rd ing  to  th e  seq u en ce  of th e s e  h ead e rs  in  th e  h ead e r d e c k . 
The f i r s t  X h ead e r m ust be in  Form at A. Format B shou ld  not 
be u sed  u n til  th e  X 's re fe rred  to  in  colum ns 1-2 and  4 -5  have 
been  d e f in e d .
FORMAT A -  D efin ition  of FORMAT B -  D efin ition  of 
Colum ns X 's in  term s o f In p u ts  X 's in  term s of o ther X*s
1 ,2 Inpu t order of re fe ren ce d
in p u t
3 Coding and sc a lin g  code
4 ,5 T ransform ation code
6-15 C = coding  or sc a lin g
v a lu e
S ubscrip t i o f Xj.
O peration  code 
S ubscrip t j of Xj 
C = coding  v a lu e
The inpu t o rder and X su b sc r ip ts  beg in  w ith  0 1 . The form at fo r 
colum n 6 through 15 i s  a s  d e sc rib e d  for th e  in p u t d a ta ,  ex cep t 
th a t  a  ze ro  d o es not have to  be punched and  ex cep t th a t 
Fortran E n o ta tio n  can n o t be u s e d . Column 3 d e s c r ib e s  th e
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m anner in  w hich  C and th e  input are  to  be com bined (Format A) 
or th e  m anner in  w hich X^  and Xj are  to  be com bined (Format B), 
a s  fo llow s:
C o l. 3 Format A Format B
1 Input + C Xi + Xj + C
2 Inpu t -  C Xi -  Xj + C
3 (Input) (c) (Xi) (Xj) + C
4 In p u t/C  (XA A j )  + C
In th e  c a s e  of Format B th e  coding value C is  added a fte r  th e  
in d ica ted  o pera tion  i s  perform ed. In th e  c a s e  of Format A th e  
inpu t and  C a re  com bined before the  transfo rm ation . The tra n s ­
form ation co d es  are:
T ransform ation  Code 
Colum ns 4 . 5 -  Format A Transform ation
50 None
51 Square root
52 Logarithm to  b a se  10
53 N atural an tilogarithm
54 R eciprocal
4 . Blank C a rd . A s in g le  b lank  card  is  needed  to  break the inpu t 
loop for th e  X h e a d e rs .
5 . X H e a d e rs . E ither Format A or Format B a s  d esc rib ed  for the  
X h ead ers  i s  u se d  to  define  the dependent v a r ia b le s . U ntil 
the  m atrix  in v e rs io n  beg ins the re  is  no d is tin c tio n  betw een 
th e  in d ep en d en t and  dependen t v a r ia b le s . Each dependen t 
v a riab le  w ill be  referred  to  a s  a Y and a lso  a s  an  X, the  X 
su b sc rip ts  continu ing  from the  la s t  independent v a ria b le .
6 . Blank C ard . At le a s t  one blank card is  requ ired  to  break the  
inpu t loop for th e  Y h e a d e rs . More than  one blank card may 
be u se d .
7 . C r itic a l Value H ead er. MRP 49 h as  an au tom atic  d e le tio n  
fe a tu re , w here the  le a s t  s ig n ific an t v a riab le  may be d e le ted  
au to m atica lly  and  the  re g re ss io n  co e ffic ien ts  ad ju s ted  a s  if 
the  d e le te d  v a ria b le  had not been  included  (ex cep t, of co u rse , 
for com putational ro u n d -o ff). The au tom atic  d e le tio n  depends
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on the d efin itio n  of a  c r itic a l F ra tio  and a c r it ic a l m ultip le 
R . A utom atic d e le tio n  is  te rm inated  if  th e  observed  m ultip le 
i s  le s s  th an  the  c r it ic a l m ultiple R2 a n d /o r  if  none of the 
F ra tio s  for the  c o -e ff ic ie n ts  are  le s s  than  th e  c r it ic a l F 
ra tio . The punching of 0 for the  c r itic a l F ra tio  a n d /o r  a  1 
for th e  c r i t ic a l  m ultip le R2 w ill su p p ress  au tom atic  d e le tio n . 
Free form at (see  below) is  u sed  w ith  th is  c a rd . To guaran tee  
d e le tio n  a high F ( e .g .  100000.) and a sm allR 2(e .g .  0 .)  
should  be punched in  th is  c a rd .
DATA DECK (For free  format)
The number of in p u ts  for each  run is  s ta ted  in  colum ns S and 6 of 
th e  D efin ition  H eader. D ata may be input from tap e  or from punched 
c a rd s . If tap e  i s  u se d , v a riab le  format is  req u ired . For d a ta  input 
from c a rd s , the free format is  o p tio n a l.
The follow ing ru les  app ly  for punching th e  data  deck:
1 . The only v a lid  ch a rac te rs  are  num eric 0 -9 , th e  p lus and m inus 
s ig n s , and the  decim al po in t. S tandard Fortran E no ta tion  i s  
a ls o  v a lid  (1-8  num eric d ig its  and a decim al point m ust p re­
cede  th e  E). Colum ns 1-80 are u sed  for d a ta .
2 . A decim al poin t is  op tiona l for w hole num bers.
3 . At m ost 8 num eric d ig its  w ill be converted  for a sing le  in p u t. 
P receding and tra ilin g  zeros are perm itted , ex cep t for the 
lim ita tion  of a t  m ost 8 num eric d ig i t s .
4 . Blanks may appear before a s  w ell a s  a fte r each  in p u t. At 
le a s t  one blank colum n m ust sep a ra te  an  inpu t of few er than  
8 num eric d ig its  from the nex t inpu t on the  ca rd . Blank cards 
are  ig n o red .
5 . The + is  op tiona l for p o sitiv e  num bers. The m inus sign  for 
nega tive  num bers m ust appear im m ediately to  the  le ft of the 
num ber.
6 . U nused data  on the la s t  card  of a  run are  ignored .
8 . END OF DATA SIGNAL CARD
One card w ith -99999999 punched in C o ls . 1-9 m ust follow the  
d a ta  deck  to  s ig n a l e n d -o f -d a ta , and to  check  ag a in s t the card  count 
g iven in  th e  D efin ition  H eader card .
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9 . TRAILER CARD(S)
At le a s t  one tra ile r  card  i s  req u ired , to  sp ec ify  w hich Y is  to  be 
an a ly zed  and w hich X, i f  an y , a re  to  be d e le te d  before beginning th e  
m atrix in v e rs io n . This i s  th e  very  la s t  inpu t and is  read  a f te r  th e  d a ta .
The form at of th e  tra i le r  card  i s  a s  fo llow s:
Column______  C onten ts___________
1 ,2  Y to  be an a ly zed
3 ,4  X to  be d e le ted  before inversion
5 ,6  X to  be d e le ted  before inversion
•
7 9 ,8 0  X to  be d e le ted  before in v ersio n
The X 's to  be d e le te d  may appear in  any  order and may be re p e a te d . 
D ele tion  w ill te rm inate  a f te r  a  pa ir of blank colum ns or a fte r  the  39th 
d e le tio n . The tr a i le r  m ay be a  blank card  i f  Y 01 is  to  be an a ly ze d , no 
X 's are  to  be d e le ted  before in v e rs io n , and  if  th e  deck  for th e  in v e rse  
m atrix is  not to  be punched .
Any number of tra i le r  ca rd s  may be u s e d , and a com plete re g re s ­
sion  w ill be g iven  for e a c h .
If  an o th er problem  is  to  be run , i . e . , w ith  new p aram ete rs , 
h ead ers and d a ta , th en  the  l a s t  tra ile r  card  m ust be punched 99 in  
c o ls .  1 -2 . This i s  u n n e c e ssa ry  a fte r  th e  very  la s t  jo b .
O utput
The program p rin ts  ou t and  id e n tif ie s  the follow ing inform ation , 
show ing w hether a p a rtic u la r  type of output can  be su p p re sse d .
O utput C an Suppress
D efin ition  of v a r ia b le s  Yes
A verages and V ariances Yes
Simple C o rre la tio n s Yes
C orrected  M atrix  No
R egression  C o n stan t bQ Yes
R egression  A nalysis No
In v erse  M atrix  and P a rtia l *Can defer u n til a f te r  au tom atic  
C orre la tion  d e le tio n
R esiduals and  P red ic tio n s Yes
250
SUMMARY OF DELETIONS
There are two deletion  portions of MRP49. The f irs t deletion  
phase is  based on the tra ile r card , which defines which X 's are to be 
deleted  before starting  the inversion . In th is  manner, the variab les 
w hich are deleted  by the autom atic deletion  phase can be removed 
before the inversion , thus increasing  the  accuracy  of the com putations. 
This is  the only deletion  phase over which the operator has con tro l.
The second deletion  phase is  the autom atic deletion  of v a ria b le s . 
The variable which w ill be deleted  is  th a t variable which has the 
sm allest one degree of freedom P ra tio  (bf/s2c^ ) . The deletion  w ill 
continue un til the sm allest F ra tio  is  g reater than the c ritica l F ra tio , 
or un til the m ultiple R  ^ becom es le ss  than  the c ritica l m ultiple R , 
whichever occurs f irs t.
RESIDUALS AND PREDICTIONS SECTION
The output sequence i s ,  for each  run:
1. A sequence number, i
2 . The actual observation y*
3. The prediction, 9*, based  on the rem aining X's
4 . The standard deviation of the prediction , \/V (^)
5 . The res id u a l, y* -  y* = Ei
6. The re s idual d iv ided by the  to lerance for y . This is
Ei/\ls2 +V(?i).
7 . The d istance  of the X's from the mean, computed a s  the
2 2 9
square root of P i = Xj (x^ -  xj) / s | , where the summation
includes only the remaining input “X 's ( i . e . ,  term s such as
Xh + Xfc and X^/X^ are not inc luded).
OPERATING INSTRUCTIONS
MRP49 co n s is ts  of a FORTRAN-4 coded main program and the 
following subroutines:
Subroutine/D eck
Name Form Purpose___________________
EORF Fortran-4 Interpret free-form at data
TESTMZ MAP D etect blank input fie lds
TYPE MAP W rite m essages on typew riter
CLOCK MAP Read in terval timer
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The program , w ith  su b ro u tin es , re s id e s  on the  System  Library 
and  may be ca lle d  by the  follow ing contro l card arrangem ent:
1 Bootstrap Card N o. 1
2 Bootstrap C ard N o. 2
3 $DATE Card
4 $JOB Card
5 $EXECUTE MRP49**
6 $ID
7 Job D eck
$IBSYS
**D oes no t inco rporate  m odifications marked (*) 
ELM, 1 2 /2 2 /6 6
M odification  a s  no ted  July 1967
APPENDIX F -l
VARIABILITY OF PRICE-EARNINGS RATIOS OVER TIME
Jan. O ct. July July July Jan. O ct. Mean Standard Coefficient
Stock 1962 1962 1963 1964 1965 1966 1966 Value Deviation of Variation
ACF 27.3* 12.5 16.6 13.9 10.1 13.3 8 .0 14.52 6.27 0.432
ADL 13.7 12.8 16.8 12.7 13.3 34.3 14.3 16.85 7.82 0.464
AA 33.0 20.2 30.0 27.5 22,6 23.5 15.8 24.66 5.90 0.239
ACN 14.9 10.9 11.9 11.5 9 .3 10.2 7.1 10.83 2.39 0.220
APO 26.5 14.6 17.8 15.1 14.1 15.4 10.5 16.28 5.01 0.307
AT 19.7 11.5 11.4 13.1 12.8 12.8 10.3 13.08 3.07 0.235
ARV 15.0 9 .1 9 .6 10.6 8 .7 10.9 6 .9 10.11 2.51 0.249
DG 19.0 16.0 18.8 20.9 17.5 16.9 14.2 17.61 2.19 0.124
BND 21.2 12.3 15.6 12.0 11.7 10.9 7.9 13.10 4 .24 0.323
BN 23.9 16.0 19.9 22 .0 20 .8 20.1 14.8 19.63 3.21 0.163
BY 17.2 10.0 15.0 12.9 7 .9 9 .7 6 .2 11.28 3.92 0.348
BUR 10.8 7 .0 10.8 13.6 12.6 15.6 9 .1 11.36 2 .87 0.252
BGH 26.8 17.6 22 .4 21.3 20.2 22.3 21.3 21.69 2.78 0.128
31 44.5* 30.0* 5 .8 4 .8 6 .8 11.9 5 .0 15.54 15.58 1.002
CZ 17.7 9 .4 15.0 18.2 17.2 17.0 9 .3 14.81 3.87 0.261
CKL 21.9 12.2 12.8 14.8 12.6 15.2 8 .1 13.95 4.21 0.302
*P-E ratio  is  constrained e ither by 3 percent minimum return on book value or by ceiling  of 7 5 .0 .
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Stock.
Jan .
1962
CL 19.3
CFD 23.1
CBE 16.4
DIS 11.3
DCO 18.4
D 22.2
EK 31.8
EMR 23.1
GE 26.4
GF 31.9
GRL 33.7
GM 17.6
GS 31.9
GR 19.9
GSW 9 .1
GQ 13.8
HML 24.3
HSC 14.5
HPC 32 .3
HSY 21 .5
HLT 9 .3
HM 19.3
IDL 16.4
IAD 14.9
O ct. July
1962 1963
13.7 2 0 .4
16.0 18.8
12.7 14.4
7 .8 10.8
7 .1 9 .2
8 .8 7 .7
25.2 30 .2
15.4 19.7
21 .8 26 .0
23 .3 2 5 .6
30 .5* 38.5*
11.4 13.1
20 .1 22.5
12.8 16 .6
8 .4 12.1
12.9 15.2
11.8 13.8
10.9 12.8
2 1 .6 23.1
16 .4 19.2
7 .8 21 .9
20 .2 20 .6
12.9 17.5
10.7 11 .7
July July
1964 1965
20.1 19.0
22 .7 21 .7
13.0 9 .4
11.5 10.0
10.0 8 .7
9 .8 14.0
34 .4 31 .4
22 .4 20 .5
27 .1 26 .0
26 .9 23 .0
24 .9 20 .8
14.5 14.8
23 .2 23 .7
17.0 13.5
7 .6 8 .7
10.8 9 .8
13.3 12.0
11.8 10 .4
23 .8 20 .4
19.1 17.4
12.0 15.7
21.1 20 .4
17.3 13.2
13.9 10.5
Jan . O ct. M ean
1966 1966 Value
15.3 14.0 17.39
20.8 15.9 19.84
11.7 6 .1 11.96
9 .8 7 .4 9 .82
11.6 6 .5 10.21
26.2 3111* 17.09
39.9 30 .8 31.97
25 .0 18 .4 20.66
30 .0 20 .9 25.45
22 .2 17.8 24.39
33.7 23 .4 29 .38
14.1 11.5 13.84
26.5 21 .1 24 .16
13.1 11.9 14.98
8 .9 8 .5 9 .05
11.8 6 .8 11.60
13.4 10.3 14.13
11.2 7 .4 11.29
22 .3 16.3 22.84
16.3 11.5 17.33
14.5 7 .6 12.68
21.2 25 .4 21.19
13.2 10.8 14.47
11.7 9 .3 11.83
Standard C oefficient
D eviation of Variation
2 .94 0.169
3.02 0.152
3.35 0.280
1.63 0.166
3 .98 O'! 389
9 .35 0.547
4 .4 6 0.139
3.20 0.155
3 .14 0 .124
4.39 0.180
6 .47 0 .220
2 .14 0.155
3.99 0.165
2 .93 0.196
1.42 0 .157
2 .80 0.241
4 .63 0.328
2.19 0 .194
4 .85 0.212
3 .1 7 0.183
5 .1 4 0.405
1.97 0.093
2 .58 0.178
1.96 0 .166
253
Stock
Jan.
1962
IC 19.1
IBM 74.1
HR 14.9
IP 20.4
LPT 20.9
LKB 18.4
LL 14.1
MA 16.9
MEA 19.2
MES 15.1
MMM 44.2
MOB 12.8
NTY 16.1
NOR 34.1
OT 27.0
OCF 38.1
P DC 23.5
P 17.3
PCO 14.9
REV 26.7
RBR 14.6
SRT 21.8
S 27.3
SUO 16.3
Oct. July
1962 1963
12.3 14.8
41.8 46.4
13.3 13.7
15.3 19; 9
10.9 15.3
12.2 15.0
10.3 11.1
13.2 16.5
14.9 18.8
14.8 13.6
30.6 34.9
10.8 13.0
11.3 14.4
20.7 23.1
17.5 18.8
23.1 29.8
15.2 19.6
14.5 15.8
9.3 13.5
15.2 17.2
13.0 14.2
13.2 18.4
22.2 27.7
12.4 15.5
July July
1964 1965
15.4 11.5
44.7 36.6
12.2 11.3
18.9 16.6
14.4 10.5
14.5 12.2
12.0 11.1
20.1 20.5
16.3 12.6
11.6 10.7
34.2 28.2
15.1 14.7
14.7 13.1
19,5 22.0
17.2 15.5
30.0 20.9
18.1 15.5
16.7 15.0
12.5 9.7
13.6 14.5
13.0 11.9
18.3 13.4
32.5 33.3
16.2 17.8
Jan. Oct. Mean
1966 1966 Value
11.6 7.9 13.23
36.6 33.0 44.73
13.4 8.9 12.53
16.3 10.4 16.84
12.4 11.0 13.63
12.6 8.5 13.33
11.5 10.2 11.48
17.0 12.6 16.68
14.7 10.4 15.27
10.5 8.7 12.15
31.7 27.9 33.11
15.0 13.0 13.50
12.0 9.6 13.03
23.4 18.7 23.08
17.0 10.6 17.65
23.0 23.1 26.84
15.8 11.1 16.98
14.9 11.8 15.15
14.4 9.8 12.03
14.8 11.5 ' . 16.22
11.0 9.4 12.44
14.3 9.7 15.59
29.1 22.2 27.75
16.6 15.1 15.70
Standard C oefficient
D eviation of Variation
3.57 0.270
13.82 0.309
1.95 0.156
3.42 0.203
3.69 .0.271
3.06 0.230
1.35 0.117
3.02 0.181
3.18 0.208
2.39 0.197
5.57 0.168
1.55 0.115
2.23 0.171
5.16 0.224
4.90 0.278
6.10 0.227
3.91 0.230
1.80 0.119
2.37 0.197
4.94 0.304
1.82 0.147
4.09 0.262
4.44 0.160
1.68 0.107
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Jan. O ct.
Stock 1962 1962
SMC 23.8* 8 .7
SB 26.5 19.5
J 12.5 13.3
STN 10.9 7.3
SBC 10.8 18.0
SW 17.8 13.8
SNL 21.0 16.8
SMB 11.8 12.7
SSC 75.0* 47.3
TKR 18.3 10.1
UA 34 .4 23.2
UNA 15.5 11.9
UCF 18.1 9 .9
X 25.0 14.9
HIR 17.4 14.3
WHX 24.2 11.7
July July July
1963 1964 1965
10.8 11.2 21.6*
24.2 2 3 .6 21 .9
16.1 18.3 16.3
10.0 13.9 10.1
19.1 15.9 11.3
16.4 17.4 13.1
20 .8 17.5 14.2
17.3 19.1 22 .1
20 .4 75.0* 28.9
13.2 11.8 8 .3
18.7 13.5 13.5
18.9 27.4 8 .3
11.6 10.5 9 .7
17.4 17.2 10.1
15.8 18.5 16.7
11.8* 14.8* 10.2*
Jan . O ct. Mean
1966 1966 Value
9 .9 6 .4 13.19
19.2 15.9 21.55
17.1 13.0 15.22
12.8 6 .6 10.23
13.5 8 .7 13.90
14.6 11.4 14.93
17.7 11.6 17.10
21.3 16.5 17.24
52.1 25.5 46.32
10.6 8 .3 11.50
20.2 15.7 19.89
9 .2 7 .3 14.05
13.3 8 .0 11.58
11.6 8 .6 14.95
16.0 11.5 15.67
13.3* 7.0* 13.30
Standard C oefficient
D eviation of Variation
6.70 0.508
3.59 0.167
2 .26 0.149
2 .68 0.262
3.92 0.282
2 .37 0.159
3 .36 0.197
3.98 0.231
22.67 0.489
3.51 0.305
7.33 0.368
7.19 0.512
3.32 0.287
5 .58 0.373
2 .30 0.146
5.40 0 .406
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APPENDIX F-2 
ANALYSIS OF VARIANCE PROCEDURE
In  th is  s tu d y , th e  a n a ly s is  of v arian ce  method is  u sed  to
in v e s tig a te  th e  eq u a lity  of m eans of th e  d is trib u tio n  of log (P/E) a t
14 c ro s s - s e c t io n s  in  tim e .
The follow ing no ta tion  is  u sed :
Xjj v a lu e  of the  random v a ria b le , log (P /E ), for firm i 
in  su b -sam p le  j .
xj m ean v a lu e  of for su b -sam p le  j .
nj s iz e  of th e  su b -sam p le .
Sj2 v a ria n ce  of su b -sam p le  j and an  unb iased  estim ato r 
of th e  population  v a r ia n c e .
X mean v a lu e  of th e  to ta l sam ple .
k number of su b -sam p le  s .
n to ta l sam ple s iz e .
Sj is  u sed  in s te a d  of th e  conven tiona l sigm a to  denote 
sum m ation over the  range of th e  index J .
Partition ing  the  sum of sq u ares  i s  norm ally p resen ted  in  tab u la r
form a s  fo llo w s .
Source of Sum of
V ariation Sum of Squares Freedom
Between = Sj nj (*j -  x) 2 k -  1
W ithin  Q 2 = j (xy -  Xj)2 n -  k
Total Q = Si j  (x^ -  X)2 n -  1
The in d ica ted  sum m ations are  for i = 1, . . .  nj and j = 1, . . .  k.
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The v a rian ce  ra tio  is
Q l / (*  -  1)
F0  “  Q2 / ( n  -  k)
For a p p lica tio n  to  th is  s tu d y , in  w hich nj is  co n s tan t and  equal
to  80 for a l l  su b -sa m p le s , i t  i s  conven ien t to  ex p ress  Q 2 in  term s' of
th e  su b -sam p le  v a r ia n c e s , a s  fo llo w s.
s i  <xij “ x j)2 = SJ2
if  i s  com puted by th e  u n b iased  estim ato r form ula. S ince nj is
co n s ta n t, i t  can  be fac to red  from the  sum m ation, and th e  ex p ress io n
for Q 2 red u ces to :
Q2 = (nj -  1) Sj S j 2
Sim ilarly , nj can  be fac to red  from the  summation in  th e  ex p re ss io n  for 
Q l to  fa c i l i ta te  com putation .
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APPENDIX G 
REGRESSION EQUATION STATISTICS 
G - l  T o tal Sam ple (In ternal)
X C o e ff ic ie n t F R atio
S tan d ard
Error
1 -  .0062 1 0 .4 4 .00211
3 .38597 2 6 .6 6 .07473
6 -1 .8 4 3 8 0 1 7 8 .3 0 .1 3808
7 .72698 4 7 .7 0 .10525
8 1 .4 5270 9 8 .5 1 .14635
10 -  .76270 1 2 .1 4 .21884
15 .03653 9 .5 4 .01182
17 -  .50037 5 .3 1 .21695
18 .02324 6 .0 5 .0 0944
19 .00964 1 2 .9 3 .00268
21 -  .20252 5 .5 3 .0 8607
24 -  .66799 3 1 .9 9 .11827
25 -  .56926 3 1 .0 9 .10209
26 -  .43760 2 1 .8 6 .09358
27 -  .71230 3 4 .0 3 .12209
28 -  .53698 2 8 .4 9 .10060
C o n s ta n t term  =■ 2 .2 8 3 4  = .500  n = 560
♦ C ritic a l v a lu e s  o f s e le c te d  le v e ls  o f  s ig n if ic a n c e  a re :
.001  3 .2 9 1  .0 2  2 .3 2 6
.0 1  2 .5 7 6  .0 5  1 .9 6 0
T Ratio* 
3 .2 3 2  
5 .1 6 4  
1 3 .352  
6 .9 0 6  
9 .9 2 5  
3 .4 8 5  
3 .0 8 9  
2 .3 0 6  
2 .4 6 0  
3 .5 9 6  
2 .3 5 2  
5 .6 5 6  
5 .5 7 5  
4 .6 7 6  
5 .8 3 3  
5 .3 3 7
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G -2 Log (P/E) w ith  All V ariables and Lagged Log (P/E)
X C o effic ien t F Ratio Error T Ratio*
1 -.0 0 2 5 3 4 2 .2 0 .00038 6 .496
2 - .0 0 8 2 5 2 4 .7 6 .00165 4 .9 7 6
3 .05149 2 4 .2 4 .01045 4 .9 2 3
5 .12337 19.89 .02766 4 .4 6 0
6 -.1 7 6 7 1 5 4 .0 7 .02403 7 .353
7 .09018 3 6 .55 .01491 6 .0 4 6
8 .14263 3 6 .1 7 .02371 6 .0 1 4
10 - .0 6 3 1 4 4 .2 7 .03052 2 .0 6 8
12 - .0 7 8 8 1 10.61 .02419 3 .2 5 7
15 .00399 6 .0 1 .00162 2 .452
19 - .0 0 1 8 5 19 .89 .00041 4 .4 6 0
20 .00329 5 2 .63 .00045 7 .254
21 - .0 3 2 2 6 5 .22 .01411 2 .2 8 6
23 .05366 12.59 .01512 3 .5 4 8
30 - .1 3 3 0 4 7 .59 .04827 2 .755
33 .60432 344.08 .03257 18.549
C onstan t term  = .3512 R2 = . 723 n -  480
♦ C ritica l v a lu e s  of se le c te d  le v e ls  of s ig n ifican ce  a re :
.001  3 .291  .02 2 .3 2 6
.01  2 .5 7 6  .05  1.960
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G -3 Recent Earnings Trend Posftive (Internal)
S tandard
X C o effic ien t F Ratio Error
1 -  .01889 4 2 .13 .00291
2 -  .02991 7 .01 .01129
3 .47554 36 .95 .07822
6 -2 .7 2 5 7 0 263 .65 .16786
7 .83192 5 6 .8 6 .11032
8 2 .01610 143.50 .16830
10 -  .66729 8 .2 9 .23173
24 -  .70689 34 .89 .11965
25 -  .61879 36 .19 .10285
26 -  .41616 18.42 .09694
27 -  .61708 2 3 .65 .12688
28 -  .50228 2 6 .58 .09740
C o n stan t term  = -3 .0 1 3 8 R2 = .633 n = 430
♦ C ritica l v a lu es  of se le c te d  le v e ls  of s ig n if ic a n c e  a re :
.001 3 .291  .02  2 .3 2 6
.01 2 .5 7 6  .05  1 .960
T Ratio* 
6 .491  
2 .6 4 8  
6 .078  
16.237 
7 .540  
11.979 
2 .879  
5 .9 0 7  
6 .0 1 6  
4 .292  
4 .863  
5 .156
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G -4 Recent Earnings Trend N egative (Internal)
Standard
X C oeffic ien t F Ratio Error
8 .49223 7 .65 .17789
9 -  .40404 8 .7 1 .13687
15 .09176 11.41 .02716
19 .01903 15.03 .00490
22 -  .75855 6 .91 .28854
23 -  .72197 5 .0 9 .31981
24 -1 .0 9 7 1 0 14.52 .28791
25 -  .81110 7 .28 .30041
26 -  .95831 13.89 .25712
27 -1 .0 4 9 3 0 12.13 .30116
28 -1 .4 1 4 1 0 25 .16 .28191
29 .87174 16.45 .21490
C onstan t term = 0 .4517 R2 »  .494 n -  130
^C ritica l v a lu es of se le c te d  le v e ls  o f  s ig n ific an ce  a re :
.001 3 ,291  .02  2 .3 2 6
.01 2 .5 7 6  .05 1 .960
T Ratio* 
2 .7 6 7  
2 .951  
3 .3 7 8  
3 .8 7 7  
2 .6 2 8  
2 .2 5 7  
3 .810  
2 .699  
3 .727  
3 .484  
5 .015  
4 .0 5 6
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G -5 S tra ta  1-3 Combined (Internal)
Standard
X C o effic ien t F Ratio Error T Ratio*
1 -  .02847 3 3 .1 6 ,r00494 5 .759
2 -  .03031 4 .3 9 .01446 2 .095
3 .28954 5 .8 7 .11947 2 .4 2 3
6 -2 .7 5 1 0 0 2 0 3 .9 7 .19262 14.281
7 1.45900 19 .96 .32656 4 .4 6 7
8 1 .83300 73.29 .21410 8 .561
12 .75492 7 .74 .27126 2 .782
14 -  .18406 5 .1 8 .08084 2 .2 7 6
17 .39164 4 .8 8 .17717 2 .210
C o n stan t term = -3 .8 5 1 3 R2 *= . 580 n = 210
♦ C ritica l v a lu es  of se le c te d  le v e ls  of s ig n ifican ce  are :
.001 3 .2 9 1  .02  2 .3 2 6
.01  2 .5 7 6  .05  1 .960
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G -6 S tra te  4 -8  Combined (Internal)
Standard
X C o effic ien t F Ratio Error T Ratio*
3 .43870 2 0 .5 0 .09687 4 .5 2 8
4 -  .00563 5 .12 .00248 2 .263
6 -1 .3 4 9 9 0 5 8 .50 .17647 7.649
7 .61354 29 .35 .11323 5 .4 1 8
8 1 .07210 2 9 .41 .19766 5 .423
9 -  .18262 3 .92 .09220 1.980
10 -  .74975 8 .4 0 .25866 2 .8 9 8
12 -  .52851 6 .95 .20044 2 .6 3 6
15 .06814 12.14 .01955 3 .4 8 4
17 -1 .8 4 6 3 0 16.95 .44845 4 .117
18 .10306 11.95 .02980 3 .457
19 .00771 4 .7 4 .00354 2 .177
21 -  .29326 8 .23 .10217 2 .8 7 0
24 -  .25993 4 .8 4 .11811 2 .200
27 -  .23996 4 .2 6 .11621 2 .0 6 4
N ote: Stratum  8 is  standard of reference for o ther s tra ta  .
C onstan t term = -1 .2 9 7 0  = .382 n = 350
♦C ritica l v a lu es  of se le c te d  le v e ls  of s ig n ifican ce  are :
.001 3 .291  .02  2 .326
.01  2 .5 7 6  .05  1 .960
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APPENDIX H
ALPHABETICAL LIST OF NYSE SYMBOLS 
OF SAMPLE CORPORATIONS
AA Aluminum C o , o f  A m erica IBM In tl .  Bus. M ach in es
ACF ACF In d u s tr ie s IC In sp ira tio n  C opper
ACN Amer. C h a in  an d  C ab le IDL Id e a l C em ent
ADL A dm iral C orporation IP In te rn a tio n a l P aper
APO A m erican P o ta sh  & C hem . J S tandard  O il (New Jersey )
ARV Arvin In d u s tr ie s JI C a se  (J. I . )  C o .
AT A m erican T obacco LKB L ink-B elt C o .
BGH Burroughs LL L orillard  (P .)  & C o .
BN Borden LPT Lehigh P o rtland  C em ent
BND Bond S to res MA M ay D epartm en t S to re s
BUR B urlington In d u s tr ie s MEA M ead C orpora tion
BY B ucyrus-E rle MES M elv ille  Shoe C orp .
CBE C ooper In d u s tr ie s MMM M inn. M ining & M fg.
CFD C o n so lid a te d  Foods MOB M obil O il
CKL C lark  Equipm ent C o . NOR N orw ich P harm acal
CL C o lg a te -P a lm o liv e NTY N atio n a l Tea
CZ C e la n e s e OCF O w en s-C o m in g  F ib e rg la ss
D D o u g las  A ircraft OT O tis  E leva to r
DCO D ivco -W ayne P P h illip s  Petro leum
DG A sso c ia te d  Dry G oods PCO P itts to n  Com pany
DIS D isn e y  (W alt) P rd n s . PDC P ark e , D av is  & C o .
EK E astm an  Kodak RBR Ruberoid C o .
EMR Em erson E le c tr i c REV Revlon
GE G en e ra l E le c tr ic S S e a rs , Roebuck & C o .
GF G en era l Foods SB Standard  Brands
GM G en era l M otors SBC Stokely -V an  Camp
GQ Grumman A ircraft SMB ' Sunbeam  C o rp .
GR G oodrich  (B. F .)  C o . SMC Sm ith (A. O.) C orp .
GRL G en era l In stru m en t SNL Sun C h em ica l C orp .
GS G ille tte SRT S t. R egis P aper
GSW G reat W este rn  Sugar SSC S unsh ine  M ining C o .
HIR W alker (Hiram) STN S tev e n s  (J. P .)  & C o .
HLT H ilton  H o te l C orp . SUO S h ell O il
HM H om estake  M ining SW Stone & W e b s te r , In c .
HML H am m erm ill Paper TKR Timken R oller Bearing
HPC H e rc u le s , In c . UA U nited  A ircraft
HR In te rn a tio n a l H a rv e s te r UCF U n ite d -C a rr , In c .
HSC H arsco  C orp . UNA U nited  A rtis ts
HSY H ersh ey  C h o co la te X U . S . S te e l
LAD In lan d  S tee l WHX W heeling  S te e l
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APPENDIX H
ALPHABETICAL LIST OF NYSE SYMBOLS 
OF SAMPLE CORPORATIONS
AA Aluminum C o. of America IBM In tl. Bus. M achines
ACF ACF In d u strie s 1C In sp ira tio n  Copper
ACN Amer. C hain  and C able IDL Id ea l Cem ent
ADL Admiral Corporation IP In te rn a tio n a l Paper
APO American P otash  & Chem . I S tandard O il (New Jersey)
ARV Arvin In d u strie s JI .Case (J. I . )  C o .
AT American Tobacco LKB Link-Belt C o .
BGH Burroughs LL Lorillard (P .) & C o.
BN Borden LPT Lehigh Portland Cem ent
BND Bond S tores MA May D epartm ent S tores
BUR Burlington In d u stries MEA M ead C orporation
BY Bucyrus-Erie MES M elv ille  Shoe C orp.
CBE Cooper In d u strie s MMM M inn. M ining & M fg.
CFD C o nso lida ted  Foods MOB M obil O il
CKL C lark Equipment C o. NOR Norwich Pharm acal
CL C olgate -Pa lm olive NTY N ational Tea
CZ C e lan ese OCF O w ens-C om ing F iberg lass
D D ouglas A ircraft OT O tis E levator
DCO D ivco-W ayne P P h illip s Petroleum
DG A ssoc ia ted  Dry Goods PCO P itts ton  Company
DIS D isney  (Walt) P rdns. PDC Parke, D avis & C o .
EK Eastm an Kodak RBR Ruberoid C o.
EMR Emerson E le c tr ic REV Revlon
GE G eneral E lec tric S S e a rs , Roebuck & C o.
GF G eneral Foods SB Standard Brands
GM G eneral M otors SBC Stokely-V an Camp
GQ Grumman A ircraft SMB ' Sunbeam C orp.
GR Goodrich (B. F .)  C o . SMC Smith (A. O.) C orp .
GRL G eneral Instrum ent SNL Sun C hem ical C orp .
GS G ille tte SRT S t. Regis Paper
GSW G reat W estern  Sugar SSC Sunshine M ining C o.
HIR W alker (Hiram) STN S tevens (J. P .) & C o.
HLT H ilton H otel Corp. SUO Shell O il
HM H om estake M ining SW Stone & W eb ste r, In c .
HML Hammermill Paper TKR Timken Roller Bearing
HPC H ercu le s , In c . UA U nited A ircraft
HR In te rn a tio n a l H arv este r UCF U n ited -C arr, In c .
HSC H arsco  C orp. UNA U nited A rtists
HSY H ershey C hocolate X U . S . S tee l
IAD Inland S teel WHX W heeling S teel
VITA
H ite Bennett w as born Decem ber 29, 1926 in  L ittle Rock, 
A rkansas, where he rece ived  h is  early  ed u ca tio n . He w as 
graduated  from Texarkana, Texas High School in  M arch 1944 and 
entered the U . S .  Army.
S ubsequently , he a ttended  Texas A. & M. U niversity  and w as 
aw arded the  Bachelor of Science d eg ree , w ith concentration  in 
physics and app lied  m athem atics, from th a t in stitu tio n  in August 
1949. From th a t tim e un til 1964, he w as employed in the petroleum  
exploration and production industry  in various p ositions in  eng ineer­
ing and m anagem ent.
Resuming h is  formal education a t Louisiana S tate U niversity  
in  Septem ber 1964, he w as aw arded the  degree of M aster of Business 
Adm inistration in May 1966 and is  now a candidate for the  degree of 
Doctor of Philosophy. The candidate is  currently  A ssis tan t P rofessor 
of Finance a t  the U niversity  of Florida and p lans to  continue h is  
ca reer in  co llege te a c h in g .
265
EXAMINATION AND THESIS REPORT
Candidate: 
Major Field: 
Title of Thesis:
Hite Bennett 
Business Finance
Determ inants of the Price-Earning s Ratio of Industrial 
S tocks, 1962-1966
Approved:
Major Profeasor and Chairman u
____
Dean of the Graduate School
EXAMINING COMMITTEE:
(P ' ^
Date of Examination: 
January 3 # 1968
